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U.S. ENVIRONMENTAL PROTECTION 
REGION V 

IN THE. MATTER OF: 

1 01~ 1· _, · n_'\ Wf ,J2ii ,,, . 

i ~"-S:-1 f0J~c-:l~~JI· 

~GEN~~ FEB 17 1987_ ~ 
Q.EGIONAL HEARING CLERK 

U.S. ENVIRONMENTAL 
PROTECTION· AGENCY ) 

) 
GARY DEVE.LOPMENT COMPANY, INC. ) 
GARY, INDIANA ) 

Docket No. RCRA V-W-86-F-45 

EPA I.D. No. IND 677 005 916 
) 
) 
) 

Judge Greene 

COMPLAINANT'S PRETRIAL EXCHANGE 

N0\'1 COMES THE COMPLAINANT, the Director of the Waste . 
Management Division ·of the United States Environmental Protection 
Agency, Region V, by and ·through his attorney, to submit the 
following information as a pretrial exchange pursuant to 
Administrative Law Judge·J.F. Greene's Order of December 9, 
1986 in this matter. 

I. Place of Hearing 

The Complainant desires to hold the hearing in Chicago, 
Illinois, and offers to arrange for a hearing room in the · 
Federal Buildings. 

II. List of Witnesses 

A. Martin Hamper, Geologist 
u.s . .Environmental Protection Agency 

. Region V (5HS-13) 
230 South Dearborn St. 
Chicago, Illinois 60604 

Nature of Testimony: Explanation of RCRA permit application 
requirements and attainment of interim status as they pertain 
to Respondent. Demonstration of facts necessary to substantiate 
that Respondent did not attain interim status by failing to 
file a hazardous waste notification as required by Section 
3010 of~ RCRA. and that Respondent's Part A applicatic;m did not 
include hazardous waste number D008 (lead)• Demonstration of 
facts necessary to substantiate that Respondent has not submitted 
Part B permit application or certification of compliance with 
applicable RCRA groundwater monitoring and financial requirements 
as required by Section 3005 of RCRA and.that Respondent must 
therefore close its facility. 
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B. Jonathan Cooper 
Hydrologist 
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u.s. Environmental Protection Agency 
Region V (5HE-12) 
230 South Dearborn St. 
Chicago, Illinois '60604 

Nature.of Testimony: Explanation of applicable Indiana hazardous 
waste management requirements set forth at Title 320 Ind. Adm. 
Code Article 4.1. Showing of facts necessary to establish that 
Respondent violated almost ~11 applicable regulatory requirements 
for hazardous waste facilities .and that the Indiana State Board 
of Health has made rea~onable efforts to obtain compliance. 
Establishment of reasonableness and necessity of actions ordered 
~y u.s. EPA of Respondent in light of Indiana hazardous waste 
management and interim status requirements. 

C. Ted Warner 
Inspector 
Indiana Department of Environmental 

Management 
150 s. Meridian Str~et 
Indianapolis, Indiana 46225 

Nature of Testimony: Explanation of applicable Indiana Hazardous 
waste management requirements set forth·at Title 320 Ind. Adm. 
Code Article 4.1. Showing of facts.necessary to establish that 
Respondent violated almost all applicable regulatory requirements 
for hazardous wast~ facilitie~ and the IDEM has made reasonable 
efforts to obtain compliance. Establishment of serious potential 
for harm posed by such noncompliance. Establi~hment of reason
ableness and necessity of actiQns ordered by U.S. EPA of 
Responden~ in light of Indi~na hazardous waste management and 
interim status requirements. · 

D. Undetermined Toxicologist and/or Hydrogeologist 

-Nature of Testimony: Demonstration of potential harrrt posed by 
Respondent's noncompliance with hazardous waste management 
standards, including Respondent's noncompliance with groundwater 
monitoring requirements. 

III. List of Exhibits 

·' At hearing Complainant intends to offer the following 
exhibits into evidence: 
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Number Date 

1 November 18, 1980 

2 June 18, 1982 

3 February 8, 1984 

4 October 12, 1984 

5 March 12, 1985 

6 l1arch 18, 1985 

7 March 29, 1985 

8 May 1, 1985 

9 June 17, 1985 

10 July 16, 1985 

11 July 29, 1985 

12 October 22, 1985 

13 February 6, 1986 

14 March·3, 19$6 

15 April 18, ·1986 

-3-. 

Description 

Part A permit application 

EPA letter advising GDC that · 
facility noes not have interim 
status 

EPA letter·to GDC saying F005 
not properly t~eated and facility 
.must close 

• 

Harding Lawson Associates report 
regarding insufficient groundwater
monitoring at GDC 

EPA letter to GDC informing about 
HSWA groundwater monitoring 
requirements 

EPA Part B catl-in to GDC 

ISBH letter to GDC regarding 
financial ass~rarice requirements 

ISBH letter to GDC demanding 
Compliance 

ISBH inspection report 

ISBH letter to EPA regarding 
6/17/85 inspection and Part B 
call-in 

ISBH office ·memorandum regarding 
6/17/85 inspection 

ISBH enforcement referral to EPA' 

ISBH office memorandum regarding 
deficient clay liner and leachate 
leaks 

EPA notification of Complaint to 
ISBH ' 

ISBH office memorandum regarding· 
noncompliance with RCRA groundwater 
monitoring requirements 

( 
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·Date 

October 27, 1986 

17 January 14, 1987 

18 May 2, 1980 

19 July 7, 1980 

20 October 29~ 1986 

21 December 1, 1981 

22 October 24, 1986 

23 September 29, 1986 

24 A~gust 12, 1982 

25 September 2 6, . 1983 

26 February 22, 1982 

27 February 17, 1982 

Description 

EPA letter to GDC informing of 
.verification.of hazardous waste 
and demanding compliance with 
Complaint 

IDEM letter to EPA regarding 
8/22/86 inspection 

.EPA Background Document for EPA 
Toxicity Characteristic {D008) 

EPA Background Document for 
40 C.F.R. §§ 261.31 and 261.32 
Listing of Hazardous Wastes 
(K087, F005) 

LTV Steel Response to Information 
Request regarding Jonei and 

·Laughlin's_shipments ofK087 to 
GDC from 11/80 to 3/B2 

EPA HQ letter to Jones and 
Laughlin regarding preliminary 
delisting of F006 only 

American Chemical Service·, Inc. 
Response to Information Request. 
regarding. shipments of F005 
between 12/5/80 and 11/16/81 

USS Lead Response to Information 
Request regarding shipment of 
battery chips, reverb slag and 
calcuim sulfate sludge {0008) 
fro~ 11/20/80 to 1/21/83 

uss Lead letter to EPA regarding 
lead waste and. shipping off site 

·uss Lead analyses of battery chips 
and calcuim sulfate sludge dis- · 
closing high lead cont~nt 

Generator Annual Report for Jones 
and Laughlin, 1981, showing 
3,203,500 pounds of K087 shipped 
to GDC 

Generator Annual· Report for American 
.Chemical Services, 1981, showing 
~96· tons of F005 shipped ~o GDC 



Number Date 

28 10, 1982 

IV. Reservation of Rights 
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Description 

EPA lettet to ISBH regarding 
no hazardous waste notification 
from GDC 

Complainant reserves its right to supplement this submittal 
with additibnal evidence should such become available. 

Respectfully submitted, 

Marc M. Radell 
Assistant Regional Counsel 
U.S. EPA, Region V 
230 S •. Dearborrt Street 
Chicago, Illinois 60604 · 

Dated this J 3 f) day of February, 1987. 



. ,:f?i:~·,_ 
UNITED STATtJ;~t.~JVIRONMENTAL PROTECTION AGENCY 

·7-~c:,:l.i-~- REGION V 

lif ' 
Re: Gary Development ~Q~pany 

Docket No. RCRA-V-~~~~6-R-45 _ 
!I· 

CERTIFICATE OF SERVICE 

I hereby certify that on February [3_, 1987, the original 
Complainant•s Pretrial Exchange in this matter was hand carried 
to the Regional Hearing Clerk and that true and accurate copies 
were served as follows: 

By pouch mail to: 

By certified mail to: 

By: 

Honorable J.F~ Greene 
Office of AJministrative Law Judges 
(A-110) 

' ' 
Waren D. Krebs, Esq. 
Parr~ Richey, Obremskey & ~1orton 
121 Monument Circle 
Suite 500 
Indianapolis, Indiana 46204 

Marc M. Radell -
Assistant Regional Counsel 
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HAZAh .. JUS WASTE PERMIT APPLICATION 
· · · Consolidated Permits Program 
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Oa. P"AC:ILITY HAS" RC:RA ,.&RMIT 

~ . ... - ••. •'"i-'· - .. -. ' ---·· "'-= • - - .. .. 
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L PROCESS DESIGN CAPACITY- For each code en~ in column A enw ~capaCity ofthit ~ .. - --.:-.,<- --, - .. -- -. ·<"'""::~-;;_·:-
1. AMOUNT - Enter the amount. . . 
2. UNIT OF MEASURE - For ACh amount enund in column 8(1), enter me codl from die lilt of unit measure codel below that~ the 4lfti& of 

,.,..,.. .-d. Only the units of meau,. that .,.liatad below lhoukl be ..S. . . . , . -~. ~:,;,~¥(1.::: ~3.-'~.,:,;.i·· ~. ::--. ·~'·!).'~:.\-:,. . 
PRO. APPROPRIATE UNITS OF ·-- .- _,__ ,._, ·,_(). . APPROPRIATE UNITS OF. 
CESS MEASURE FOR PROCESS CESS MEASURE FOR PROCESS 

PBQCESS OODE QESIGN CAPACITY PROCESS . COQE . DESIGN CApAQIY ....... 
CONTAINER (hnel, clnua, etc.} SOl 
TANK SOt 
WASTIE PILE soa 

SURP'ACIE IMPOUNDMIEIIT SOC 

Dilpalll: 
IN.III:C:TION WEU. D7e 
I.ANDP'IU. DeO 
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~- . . . 
UNIT OF MEASURE 
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MEASURE 

CODE UNIT OF MEASURE 
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INCINKRATOtl fta 
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EXAMPLE FOR COMPLEnNG ITEM Ill (shown In liM numl»n X· f end X·Z I»/ owl: A fecfllty t. two lt0r8gi1Mb, one tank. hold 200 gllloni lftd the 
other can hold 400 gallont. The facility alto hal en lnclner.uw that can bum up to 20 gallant per hour. · .· 
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- -.. ::·:· .... :-=:. ·..--;:-:.:_:":.1 ~- .......... -
:. SPACE FOR ADDITIONAL. PROCESS CODES D'- r'OR DESCRIBII'<G OTHER PROCESSES (code ''T04 1 • FOR EACH PROCESS ENTERED HERE 

INCL.UOE DESIGN CAPACITY. . . 

handle hazardous wastes which are not lilted in 40 CI=R. 
1icl and/or the toxic c:ontamiNn11 of thole hazardous we~ta. t: __ . : ..... ~-~: , .. .· . t 

L ESTIMATED ANNUAL OUANnTY - For eech a..d ..... en-.d In column A imma111 the quentlty of that w.1b ttwt wUI be hendled on 8ft .,... 
. belil. For Nch chaactalldc or taxlc conamllwlt enund In column A 11tirnata the total·annuef ~lty of ell the nan-fisted .-ta(6J tNt w11 be~ 
· ·which potlllll_tNt cherectlriltlc or contaminant. · · 

, If facility recordl u• any other unit of 11'1181Ure for~. the unlta of~ rnun be CIOrnleltad Into one of the required units of.,...,,. takina into 
:::· ·· 8CCOUnt the appi'OI)riete denlity or tpeeific grevtty of 1he Mite. ( . 

0. PROCESSEI •... ~ . -- . . ·, ~ ~:"''"' ·.:, -~ -
1. PROCESS CODES:. · . 

For liltMf haurdoul -= For each lilted hazardous waste entered in column A •tact the codil(a) from the lilt of procea codll contained in Item Ill 
~- to lndicetl how the westa will be atOr.ct. treated. atwJ/or diepolld of at the.t.:lllty. . . · 

For non-fllt8d "-doccl W....: ~or eech cheractlriltic or toxic contamilwtt entlnld In column A. ~Net the oodte(d from 1M lilt of ~ CIOdel 
contained In Item Ill to Indicate II the ~ tNt will be UIMI tD atcn, u.t, arrd/or ~ of Ill the non-lilted heza'doul we~ta tNt poaea 

· that charec:teristic or toxic contaminant; . · . 
r.o.: Four IPICII n provided for entering procea codei. If more are needed: (1) Entar the firlt three • delcrlbed abow; t2t EnW ""'CJCr In the 
exnme right box of ltam fV.O(H; end (31 Enter In the spec:e provided on pege4, the liM number end~ eddltionel codelal •. ; .., • ..• , . 

-~ ...... 
<·· z_" PROCESS DESCRIPTION: lh oodte il not linld for 1 prooea that wfll be Uled. delcrlbe the prooealn the 11»01 provided on tile fanft. ;.,.~::• • '· :· ·:;:. . .· . . · .... 

. . : HAZARDOUS WASTES DESCRIBED BY MORE THAN DNE EPA HAZARDOta WAITE NUMBER - Hezerdaul...._ cNt C8ll be delcrlbed by 
more a.n ona EPA Hazardous Walta Number shall be delcrlbed on the form • follows: 
a.J. •. Select ona of the EPA Hazardoul WIIJ8 Numb«< end emw It in column A. On dte ..,. fine~ oofulnnl_ I,C._end D by elti!Ntfng the _...r ennuef 
~ ~ of the _. end deatblng all 1he ptOCII-1D be UIMI to treft, store, end/or dilpoee of the..-.. · . ·· · · · 
· · 2. fn column A of tile nat fine em. tfle other EPA Heurdoul W... Numb~~' diet C8n be uted to dllcrlbe die w.te. In column 0(2) on lhlt line entar 

'"included with above'" and make no other entrill on that liM. . . . · · · . . · • 2 11 £& u--...._~ .....___ N .. ->-- . .-.. ..__,...._ ...._ .. _ __.__ ..- · · · " __, · __ _,.,_.,,. ·- ·• . ....,_ ·· · 
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per year of chrome lhevinga from leather tanning arrd finishing operation. In addition, the fKfllty wfll treat· and di~ of three non-lilted Mme. Two Wlltll 

corT'Oiiw only end there wfll be en lltimeted 200 poundl per y .. of eech ....._ The ott.._. II COI'I"'OM end lgnltele end there wfU be en~ 
of thllt T•MIIilelrt will be In en Incinerator and diiPOIII will be In elendflll. · · .:.: .__ · 

a. ESTIMATED ANNUAL 
QUANTl1'Y OP' WASTE 
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100 
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Included with above 
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Continued from page 2. 
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::>nt,nue~ from the front. 

iV. DESCRIPTION OF HAZARDOLJ.S WAST 
E. USE THIS SPACE TO L.IST AOOITIO,...AL. ,. 

0 A. If the facilitY owner is alto the facility operator a listed in Section VIII on Form 1, "Genend Information", place ~n "X" in the boll to the left and 
akip to Section IX below. · 

8. If the facility owner i1 not the facility operator a listed in Section VIII on Form 1, complete the following itel"l'll: 

·Gary Developnent Company 1 Inc;, 

I ctJrtify undtlr pens/tv of law that I havrt ptlf'ltJMI/y exiiiTiifHid and""' f~~miliM with the information IUbmitted in thia and all attliCh«< 
documentr, and that based on my inquiry of tho• individuals immediattlly responsible for obtaining the information, I belitiW th« tJJ. 
IUbmitted information is true, accurate, and complete. IIIITI awanr that thMe arw significant ptJnll/tia for submitting fal• informlltion, 
including the poaibi/iry of fiM 11nd imprisonment. · · 

A. NAMI: (prinl or type} 
Lawrence Pagan, 
Vice President 

, tify under pan11/ty of l11w that I have per10nally examined and IIITI familiar with the information ~t~bmitted in this and all attached 
documentr, and that b8$11d on my inquiry of tho• individuals immediately respon11olt1for obtaining the information, ll»litJtM thlt the 
submitted information is true, accurate, and complete. !'am aw11re that there 11re significant ptlfiBltitJS for IUbmitting fa/SB information, 
including ths possibility of firw and imprisonment. 

•. SIGNATURa C. DATI: SIGNaD 

• 
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V. FACILITY DRAWING (sec page 4• 
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"Complainant's Exhibit No. 2" 

f:c_ \'Ol! rs.a~u~!=t.e:-4 i!~ ,._,,. J"ri 0 J.ll, H:r? ,_.,r+ir:"' 1 1 ;(•· l~rr·i~;~,., ·""" ('~" .VC"•IIr 
~+,a+ttf; in t~P ~,aA,.r-~1 .. l!7~P'~I'llf~ W!StP f!".~l'l_a,,.,_y..~t ~V~t~'"'• J" c-nr~f'1Pt'fn,..! 
r~v~P\.' ('1 4 "tit" ffl~~: N:>~1',.,..1,..,., ,...,,. c;r•'"',..ist:iP .. ,f ::.t:. r,.viro~r-tlll Prt:~t.-c•1r·'1 
1-rv~r\' (.' 1":t"'!'f) rt',.,. P7~~-l:, ~ ._~vr. ~,..,.,.,..~!'1(-'·"' t"-?t .tOt'r" ~Pc.fHtv "i" n(!t 

su1·-H trh for-:-r l~ recH:i re'"' t-.y thfl r"~nr•r-cf' ror:s~n!t1n" 11r:r r.f!rC'v~"· Act 
(D"'''). r-~ ! ·rt-~!·'t of tl-!.~t• n~,-~u•···•U:tel, 1t i~ ''~~""'• t"'vfscrv n~irtit:~~> 
~1-:.-+. \'~•;• f~cili!v t'~t; ,.r,+ t--Y~ 1"tfr~1r ~t"tr•C: lt" r~fif'fl~ 1" 4r. rrr• 1??.7j. 
~it~N·~ •·t1v1t~r 1P'•~td!"" S~lltl•! or ~ firt~l ~f11A~r~1 rc :, ·~rt""f~ Y~l!r hciH~v i~ 
t'lr~r:-:•;n,· ar "'t':!pr(:o~~~- t-f~!:~P r·~NIC1{W' .. (H:,t 4'ac"11r~o ir. v1oltHor, of' t.:r:'-'~. 

Thp ~~~~PI' r@CI'I(':I'Iir.,"' t~.-t '"'""'" f~dHtfPs "'~''' ~,.~_ fafl,a~ tf\ ~v""'t cr ~e 
ti,..~1y ..,. ..... t~"~1,. nr-~1f1c"t1f"""r ,.l~f' to, nr1rtv o·#' rP.II~,~~. ThPrf'f"r"• fl 
~,lfr_v """C:· r.os+!"'l4.; .. ~,., """ """ic": tht=~ t~!"C:Y ,...,.,, ,,f',.risp tfiscrPtfn, 1n ~11n;--1r:c 
t.._fl!!> f'i'r 4 l1ti()' t,.. t:('f'l·i~u~~~~> tr.t ~~P.rM~,., ,.,.~,r t r!'l:-.l18ne~ nr..c.-r. 

A,~~, ... t~'~ 1tar·~ ''C''",T'· .. -.··cor-~i"'Arc: 1n P11:1"·!'"Cf!til'l~ if!: "'ic:.crptff'lt\ i!t ""!;~.P~c:.1nl"' r.~ 
;> C"t_;t•"' p.cq• ... ~1~ ('I" '?;r:"':"c· ·~ ,..,e>r"1.+" ~t:. P. t>(';:-.,.J".·~ "'~~·- f';a~il1•v. '!" .... ~ · 
l_!~~pl' "'111 ,, .. h51111 l!r r"·r~~,. l!i1,.,..1r.~ ft f~Cflftv tn ~r~t~ U'll•~~ fk~ ~t;a•.c: 
fr ,.lr~ .-n~•irvr ~'~"" hcilHv tt• n~P"'~+c. t f,o:c'f\1~,. "'tiS~ toP. s"f'Ctf""P"' tr
~cr("t~" t.., .. ~,.tl.. tt:f "'tit~.,,.!'\,.. ~!>r4Pr~1 Jo~·,.~1~o;. 

~·l~PS~ ff>~,- frP-:· t,. C."•t-;ar'• ,..~ i~ VfT ~'c'!"" ~"'V 4'1'r""·-~r ~•J~>.~·1~r:~. 

~f111~ ~f~•r, ~~1P.f 
T•c~n1c11l Proori~"~S t~1hnc~ ~cthH'! 

cc: lntHana ~tai't! ~o.,.r-t~ !'f tJe.itlth / 
T@rry r.. ~iestanr. 

-· 

r ---...._. 
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"Complainant's Exhibit No. 3" 
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{ _·,·t~_t!!. ry1p JYT
r .• ~ ,..,., l.fld n ..... ~! .. ~ 
r n ll' "'-erdl a~t- ~ .. lr ·~u11 d'IPt~ 
' Jr<MS•UI"'Us.- !.,~1~~~ ~tt"t·<l-
t 

' • 
~~ ~ r-... , f.t!'•f", ~~"' l f ~of il ' 

f.~ry. It~~iana 

Th~,._ v:H• fo,. ,,..,f'_ l~thr nf ret.n.,~~ 1. l qg1. rf11q .. 5U•~ t.,_~ ,. .. ..,.. t ttt 
ru••t f_·~Yl"l 1:'\j'l' .... t L~l"1 1f 1 n frn.,n t ..,~ f~t~f"A'' foaa7~~~!~ W!tJtt" Nfl...,fl> ... ,t 
J)'!t~·.. ~ItS~ UlJn'l t.-.t! .11'1fcH"•.Jt1t\!'l YI!U h8YP S.,Pl ffld, p1'll' atMr tfl'•!'f"IIO._ 
UIH'• •••11•~1~ tCI thtt ~ftcf-. tft• fec111t~ 1t ,.~utNI>t' to h.-'1!>- • ~f'~(l.,Cl 
ret .. lfoNtttf'n tN1 R,.t,.P'Y ~~ t•rP.tq f)~~u. tJ:\~ IIIli) aft M "1tMr,.,.,. frar 
tn• t~aurdws ~st~ syst~. · 

fm•P' l"et:'.lf'Jt i~ hiS~ Ui'f"f' tt,• OWl"-! th -,f ~JII~IMI"'t•! ._,tp~ f"1'PIO'M f'f 
Jt t..._. lanMtll. Jl~f'A f'4P~Ulft104K ft aftlt ,.av1~ for '4~wrsot cl~atre 
nr llf)!t"-elMl1r4t nMU1f'.Pftt5 ~~~ fff'!'!\1\ tto\~ CN.~Jpf' fty f!>f .. !'f.llt ~.~~~. 
rttf"'t~'!'nmr.; • ._ .,,~ 1.-.rnt~~ that. yew ttttf?;.nu Cftf\CH'I!t~~ 1-..~ W'l~t.-~ 
t~At ~,., r~HEl~P.t ~., Kt.,.1t:~ fr'F' Jt~f'",..tc~~- r~.~1c~' -;"',...i'@• JN:. 
~r~ tn~c.urat~ in ~,.~,.1 ,..n,~et s. · A l"tKI!ttt tM:-.-ct ltm ~· t,.:,.tcl~ 
r•·~1c•1 ~..Vic~ r~vNl ~ th.H 1? \t·1 :Y~!'t~ ef' ,.~ut"'f!~s -·~t~. 1 •~•11~ 
H"'fl• ~ sRM by "'"Mff~t t~ car} ~fl¥i>le~.-.t"t 1" l~tn. ft~ f.tt1r?""':rt 
Wil~ etpprox1t'-"te1,- 'J7r,;..,.. 9tl h.:"S• '" "'"~1•. t'.lrt 9 ~ w.-. 1r.fe~_.t! t~•t. a 
,.. .. ~,. of st-1~"t'S tlf t~ st'"'P. -ferhl w~ f'tr~oosl)ttar.t •1ffl<Ht 
ec:;.;u.,~t~ _frOf'l'. ~""""'t..r 1?~ t~P'J; Wttt11 ~irly l~~t.. _T.,h et··~~,.!t"lC!' 
J'Oll,. ft ltfl•f'!t t?•at ~ly fnur ttt •1~ loa~ -~ r-e .. tw4 trro J . .-P"tcert 
n .... 1c~1 !.flof"Vi'•·. 

T~,. "lUMO.rS was.tr rtve'bH rrw5 ~""'~"tt c•t-tJ'itt '"-"'-"'•'~•"'!tH ~Qhe-rt~ 
w'lch ef'e 1Ute~ IS tl•Z .. ~OU\ •Mtes ~Gr t~ ~~~;(-f"t I~ ~f .01"1tt .. ·t h ty 
•M tes,c1ty. ""r u~rtl!t'Sttft<.t1mt o~ tt.,~ fW"f>CcaU wtct. g•ner•t•~ t~ •cH~~ 
1t'<~.ts ~\ to ...,. h!"~· ttlftt •r.y t1f tM- ha7artt"tor. w~stP tyr:H •~•ntfl~ by 
~rica" r.~rtcttl (f!llr¥1('- t'"1,•·!. ,. ~.,~,.,.,t trt t)o;~ ,.."" 1~t ttt ~'Y 
l'_.ve1t)p.-.r:t~ l"h tnc ltflif!"S t.u•rt;n..t~ "-'•''"' ,..,r~~rl ffU'l, F'l'¥'~. f(\(•~. 
••tA1• ttf}11, HJl'• !•f•f'i', t!i'-4• !\C:''l et'(f ~~~. T~p ftr't t:"'r"~ '111!'4r't.-~ 1" 
Ult• 1fat ar,. hAn~"'' ~ .. ~,.- ,.,, tl1•1r t~Jicl ty. A~racan OtH't~l 
'*rr1tf tlso "•Mh' r:•f"t ~~t•. ~tctt """ f'• h1t1~•rf,...~~ ~·•• t,.. ""a'~.t' 
.-,.tel tc1tc1 t)'. ·fh.ar~ 4t~rp. w f11\~· yr•i" t'~~"~r11c-r: tt•tt ~~ric An rr. .... te' 1 
~I'Y1 e~ w•Jt-. ~~ Ol'1y ltH•tt ~ l@ t~ ..... tr.u' ftf • . 



F'1 N lly. w t'i '!.((.' ·~t~f.f"~ thet t ._~ ~"·""rl c" '1 O•v::.1 ce l Str'•tf:.-:- •n t ~ ~,.~ 
n,t ~1Jr t.t1tl': Uf'lot" t~ •11!P1PP".t! ;~ .. d':i1':l1l Hy. tl\ ~l!t" t'!l'ttilr":V ?~. 1~~. 
1t.>tter to (!,.,,.~,.. r·ar Ia~(' ttc)tr~. n-.,. <n-c-1 ~.i!'l:, t:' '~~-:! A~~ ttast•t ci18 
~Cit ~1n ur.tll ht~ J(;.~\ tor ,.~,.ty 1'-~'?. 

- .. 
lf1ttt rttsD@Ict tc Yt'«•r ~!:!f'~,.1~n f'~t'~M!1~~ th-e fi)r·Hc,~nu ... ef •r ~" 
r-~,.t~ ?~~- a'W! 165 t., ttt. tet1.,1tl~~ ~rlo~ tty r:11ry rev~lf11·"¥r.~ f:tftjfft1J. 
rl~,.,~ f1,.~ •"el M.-"" I! ,.~~ ~ t~~ ''="'vf.':..,l-f'r ?:" ~ !O'P, ... ~:"!t>~.-1 Jll?~15tta,.. 
Thg ,..._.,.,, .. "·~nt Clitf"Hlf!l tht- lll'P11t~111ty of t~() t\~u~ri~~ -.1tf' fi!o(ittl• 
at1on~ t.r.- fl-1~''1"e f•tf11tt9' ~te"'1 h1l tf! ~·:~Hfy fo,.. 1~1•rt.~ ~tat,_.,. 
~·ttt- u r..,,._, t::f'., .. l~~nt. ~,. pt~'}e ~nl':1• 1t h S'-•t~ t"!t ·~;·• •·~~ t·('!~ 
t~·~ "U~;~! N':Y ~"~ l'f"~.:htory ~Ut~M ~y t"- ~t/l_., PH~tr th,. D"'rt 'f-4 
{Jfo'\P!"'al ~,.Uti~ st!"',."'r(t, m- t~-t.- s•et'f '~~ 1"t~ri•" st•t&s sta~a~5 to 
~whttP!c ~.,~tl1t1~~ ~1d! ~~W= fan~,: to ~~;alih for 1"t"'"1""' !t8ttt,.• Th• . u 

~~~.~~~>·f'!'~ t;~ts ft'.rU• 1:-; il""~~~"t .to •o r.F~ '-?~~.1 \r1'1ct: ttUl't•li,h.es th!~ 
~.,.t '~f. ts t~~ apfV"''tH'tat~ ~tJt r.f na,,~,.dS _.,hcat--1~ t~ fttt 11t1es 
l(r.~ ,~ r~'i ~t"v.-lr.-;~'-"'f'~t. L~f'--H'ill. ""ttl a ~,...,ft h ht,_"'• ~'i"ct- tt.e 
~tat~ of J~,~1•r• h.u ,ec~tivod P~•s,. J t:~t~,.•~ Mltn&riziltl\'"• U.!~ tr.ohna 
ct•t~ ~,a,.~ ~ ;.r~Alt~ (f!!f•) 1' ,..!"poftstbl• for -..o1 ... hter1"1 th-. ttrt..-. 
sUhr~ st.!r:_., .. ,..~ 'if' 1tf".J ft' ,.,~ rf'l4t•,.~l ~~rrt~"t• l"~ana "'' clartf1M 
tl'lf! trpltc~1l1tt iSS"-~ !'ly rt~rleat.'i~1 t.a?t.c;.l(~) '" t~1r ~~t1on l'f r;•rt 
~"~·. ~~ 1"'~" 1~ llft91•94P tiM'~ -...iel t,..~ lt.,..~,r~s •~Pl1t~!!lf:'. to all 
.,~1?',.-;=""'' ~~~,t~ f:acn H1~s r~~ntl~s ef ,.,..u statu. 

rartn~ ~1Cf\ tC:F.~ •J.r- c~•t~r tn .,fii'Ovi.a, •"l' clecur• AAd ~t-clettr• 
plans ~1lt@<! i.'y t~~ hr,;:f11l ck\ 1P.tl~d.- t,.• O!tl'f"t1ty, ty~'~ of Wilt~, 
end -.t~d' ef ~n•~•~t~ ~caasa et t~ 1an~f111's r~~t~ rat1~91 of 
•u".IJ~C:t"rt.:~·l,, r'r.',~,.·•1r~• 1"' ~tl.ff:- t~t~ctt'-"'~• 1t! 1oelthtP. 1A tht' 'ErafWf 
C.l~t gher fiOO'*..;llal"• tnd tht' Ktgal q~ .. t1t1 • .,,.. •~t~ of Al'oflrteatt 
t~~~r-1t:ll1 !\•"'¥1 C• WPStr (f1 \i'(l\llff t;tf. t~M"~a _.. f'-.#.l1"P. tf':Af pf'(lf;e,. Cl~t1f", 
~11 t .. Wll~ 1 o.Kt~n w1t~" ~..-.,.l1tls f"r~ecttw aeatt~NI. 

l"'-e t-Ar¥• ec,,..;~d~r~ t~ p,.,,., h~""• phi t"• It~ l\r~H' ""'~~ ·~ett 
t!'le ~"Y11'0fti"!II'Atal "aft•~-.nt i!.oard lftc.! Stf")' "•--loraent fA ••rly 1!1~3. an~ 
ft~e ('~"clu•-.l"fi tt4Jf. ft 1~ IW'It 1ft t¥ llf,itl 11~ fftt.,..tt fer ·t•ry f'•YP.l~lft 
l1f'~f1Jl t~ IWt 1HP-f' Ill J_.t~riR ~t4ltiu t:~·rlh~fl l•!tH" fM CoM1,_.d 
h•!!f't'"'r~ -~tc 'Y.''!"'~t1""· ~trr-. t~~ tal'ffft11 "M' ttot hft .. i~t~r~ sh~t~! 
e~ e pens1t,. clos...-~ ead post-elM !lN." ,,.. r~1red. 

f~ '~')', (1} ~Jlf'y r.w(ltl~nt t•111M1ll 11 tr wtoht1n., ~It~'· !~~1ttf'! 
100~:. pl11s •f' r.r' ~~7J4';.1(c). 17f!.lft(t1 •flft IP~.~(e!). for l'f1t~l1 ef 
~lartfan 11!f!!ltet wtt._t a s»....,tt; (?.) tnf' 1•~fi1l '' s~ject to re:;u1at1on 
""N>r ~:~ lfl~4l"~ A.d-tntstrit ''e ffH'e. ~rttrl~ I: •~ (') t~f 11-.~111 
~~~ast WHt.r;a clMtJr• p.tr,,ta,.t to t.,_.lt:t ,...,_l•t1eM to 1Yn1d ~~forocer_.frt · 
~rt 1"" ~, t t: h ef'ft r. r-. 

,. 
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f'l£ntt 'e~tact ttr. P1d't~:' ?anfirOit, a? (!1';') '!';flr.J'IflU• tf rau htf@ I"J 
f1WtUOftS lhOl•t ti'h •ttt•r. 

I J P'l ,J. f' ' ~~ 1 t 1C h • .J r • • r.-- t p1 
~stt u.,.,,~~nt ~ .. a,.cl'l. 

cc: r~iftft A.Byl!, 1~P.v. 
Jt~ Tr1yl~~. ~~~~ 
f.ary t•¥•1~•t la~111 

bee: "'1ehae1 Renrtan, ORC 

SHW ;Shand ross/mg 

I 
TYPIST 

INillALS r(;... 
1 ~MlE I~,,,~ 

12/13/83 D1sk 13 "'f,/tt- . 
WMB I WMO CHIEf CIRECTOR 
#{t:' 
;y~. 
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--.- ~---_____ __;.. __________ ~-~-~------ _,_ ____ ------- -·-·- .. - --- _ __....;._ 

- --- ------

11. Have records been kept or analyses for 
paramete!"S in 26S.92(c) and (d)'! 
26S.94(a)(l) 

Yes --
/.) ~-

. -·· J Have records 'been kept or ground-water . 1- '-'\.:~;··'/'~-12 • 
wrface elevations taken at the time or &~-- . ·'/ . 
samplint for each well? 265.94(aXl) - ~ -~ \ ---

13. Have records been kept or required 
elevations in 265.93(b)? 
265.94(a)(l) 

14. Have the following been submitted to the ~- ' 

Regional Administrator 265.94(aX2) :• --

a) 

b) 

c) 

Initial backg1-ound concentrations of 
parameters listed in 265.92(b) within 
JS days after completing eaeh quarterly 
analysis required during the first year! 
For each well, have any parameters whose 
eoncentrations or values have exeeeded 
the maximum eontaminant le'vels allowed 
In drinking water supplies been· 
aeparately identified? 
AMual repo:-ti ineluding: 

-- 1) Coneentrations or values or 
parameters tsed as indieators 

- -

or ground-water eontamination for 
each well along with required · 
evaluations under 265.93(b)!-

2) Any significant ditrerenees from 
.Initial background values in up
gradient wells separately identified! 

3). Results of tt}e evaluation of 
cround-water surface elevations! 

•EPA will be proposing (S~ring 1982) to replace this reporting require-· 
ment with an exception reporting system where reports will be submitted 
only ..-here maximum contaminant levels or signi!ieant changes in the 
eontamination indieators or other parameters are observed. EPA has 
delayed complianee stage for 14 a) a~ ove until August 1, 1982 (Federal 
Register, February 23, 1982, p~ 7841-7842i to be eoupled with exception 
reporting in the interim• · 

Unknown 

Al-5 
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APPENDIX B 

. ;----
·.·.·. ,--:-;;· 

GROUND-WATER MONTTORING AND ALTERNATE SYSTEM.· 
T.ECHNIC/.L INFOR~1A110N FOR\1 -

1.0 Background Data: 

Com~y Name: {.,-zx, Vt }).vt tf'vY1"'1111- ·. ; EPA LD.t:.::v.J·e 7 :' ~ 0 J;_q~~/~ 
Company Address: Fu,;{ 'os 6 

{;rq vy ( r..J, ''-- 4~ 406. ' , 

Inspector's Name: """Oe l.."" W: lso..,.. 

1.1 Type or facility (ehee"lc' appropriately): 

1.1.1 
1.1.2 
1.1.3 
1.1.4 

surface impoundment 
land!ill 
land treatment tacWty 
dis;:>osal waste pile 

1.2 Has a ground-water monitoring system been 

1.3 

LO 

1.1 

established? · 

1.2.1 Is a ground-water quality assessment 
program outlined or proposed'? 

U Yes,. 

1.2.2 \\·as it reviewed prior to ihe site visit! 

Has a r-ound-water quality assessment program been 
implemented or proposed at the site? 

tr yes, Appendix C, ~round-Water Quality Assessment 
ProgTam Technical Information Form must be utilized also. 

Regional/Faeilitv \fap(s) 

is • regional map or the area, with the facility 
delineated, included? 

U yes, 

(Y/N)+. 

(Y/N) J 

(Y/N)l!ftr 

(YIN)· tJ 

(Y/Nl ;.1 
1.1.1 What is the origin and seale or the map! _________ _ 

2.1.2 ·Is. the surfic:ial re~olo(y a~quately illustrated! (Y/N) V Jtt 

8-1 
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2.2 

---· -·. 

2.1.3 .A.I"e there any siniriee'lt topographie or. · V 
aur!ic:ial features evident? (Y /N) _J__ 

U yes, cSesc:ribe 0 JJ fp..,.~ w p:1- -J,o.,~ .. ~..,(! Jo s-1.. t, +- )u Jfl I-
G.ft. .... ,.-f ~·wll''t' 0.,... ~ fr:,,.._ .. J-1' , . 

- 2.1.4 . Are there any streams, rivers, lakes, or wet 
lands near the fac:ility? 

U yes, indic:ate approximate distances from 
the facility cl(l 1.. .,._,J- 1<.V'-f- - . 

1.1.5 Are there any ~c:ha.rging or recharging wells 
near the fac:ility? · · 

(Y/N) y 

tr yes, lndic:ate approximate distances from the 
. facility. ra ...... f:;z ie ~... -rp: rr-.r ~ 1/. ~ ~ c -; !.{; q ~'' 

k a regional hydrogeologic: map of the area included! 
(This information may be shown on ·2.1) 

.U yes: . 

2.2.1 Are major areas of rec:harge/dishc:arge shown! 

(Y/N) AI 

(Y/N) 

I! yes, describe. __________________ ..-; 

2.2.2 Is the regional ground-water now direetion 
lndieated! 

2.2.3 Are the potentiometric eontours locic:al! 

(YIN) ~I+ 
(YIN) y/~ 

II not, explain •. _ ___; _________________ _ 

2.3 li a t.c:ility plot plan inc:luded'! (YIN) _j_ 

(Y/N) y 2.3.1 Are fac:iUty eomponents (landfill areas, Impound-
ments, etc:.)· shown! · · 

(Y/N)j__ 
2.3.2 Are any seeps, sprincs, streams, ponds, or 

wetlands indicated! · 

8-2 
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2.3.3 A~ the loeatio:lS of any monitoring wells, soil 
borings, or test pits shown! 

2.3.4 b the !aeillty a multi-eomponent faeility? 

Uyes: 

2,.3.4.1 Are individual eomponents adequately . 
monitored! 

2.3.C.2 Is a Waste Mana,ement Area delineated? 

Is a site water table (potentiometric:) contour map ·· 
ineluded! 

U yes, 

2.4.1 Do the potentiometric: eontou."'S appear logieal 
based on topography and presented 
data! (Consult water level data) 

1.4.2 Are groundwater nowlines fndic:ated! 

1.(.3 Are ltatie water. levels shown! 

1.2.4. May hydraulic: cradiehts be estimated! . 

t.4.5 Is at least one monitoring weilloeated 
hydraulieally Upgt"ldient Of the waste· 
management area(s)? 

2.4.6 Are at least three monitoring wells located 

(Y/N) .i_ 
(Y/N) AJ -

(Y/N) -
(Y/N)J__ 

(Y/N). ~~ 

(Y/N) ,J /"" 
(Y/N) tJ!A 
(YIN)_t!j 

CYtN>.J._ 

(Y/N) y 
hydraulieally downgradient or the wa.Ste t 
management area(s)! (Y /N) ~-_ 

2.4.'7 .!Y their Joeation, do the upgractient wells appear 
eapa::»le of providing representative ambient groun~ _(Y/N_) .'J_ 
water quality data! · _1._ 

u ao, explain •. ___________ -_-;...·-..;.. _______ _ 
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3.0 Soil Boring!j'est Pit Details 

3.1 . Were soil bo!'ing5/test pits made under the supervision 
or. qualjfied professional! 

U' yes, 

(Y/N) y ,.......-. 

·3.1.1 Indicate the individual($) and a!!iliation(s): SQ) I~~ .1- '-'Y f,.~ 
r /1 

3.2 

3.3 

3.1.2 Indicate the drilling/excavating eontraetor, l! known 5a.../b'.s ~c.. ~'I 
r ·- r -..L · 1 

C '() ''f'~Y '(; ; b"'VI '. ot ;±h :£,.},,. .. D.. 

If soil borings/test pits were made, indicate the method($) 
of drilling/excavating: . 

• • • • • • • 

Auger (hollow or solid stem) 
·Mud rotary 
Air rotary 
Reverse rotary 
Cable tool 
Jetting 
Other, including excavation (explain) 

List the number or soi~ borings/test pits made at the site 

3.3.1 Pre-exisUnc G 
3.3.2 For RCRA eomplianee 

· 3.4 Indicate borehole diameters and depths (if different 
diameters and dept~ use TABLE B-1). 

3.4.1 Diameter:~------------------------

3.4.2 Depth:: __ ~3~~e~---~1:t.Q.o!_l:._ __ ~--~-=-...;...._-~ 
3.5· . Were lithologie samples eoUeeted durin&' drillifll! 

U..J"es, 

3.5.1 How were samples obtained'! (Cheek method{s)) 

• Split spoon 
• Shelby tube, or similar 

I 

• Roek coring 
• Ditch sampling_ 
• Other (explain) 

,;__, ... y 
(Y/N) ~ 
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3.5.2 At what interval were samples eoUeeted? _________ _ 

3.5.3 Were the deposits or rock units penetrated 
descri~ed? (boring logs, etc:~) (YIN> :\/ 

:t . U test pits were excavated at the site, describe 
~oeed~.·----------------~----~---------------------

. f.," Well Comoletion Detail 

4.1 Were the wells instaDed under the supervision of a qualified A J 
professional? · (Y /N) ..J.Y_ 

U yes: 

4.1.1 Indicate the individUal and affiliation, l! known f l-f ± i ~. 
G ~ r L. ~ p,.\1( L,e"""t'~ t-: ·~ 5": ::.· h .... _;: 1,.,c_ ·. 

4.1.2 Indicate the we~~eonstruction eontraetor,.tt known &LJ) 
-
4.2 lJst the' number or wells at the site 

. ' 

4.2.2 Por RCRA Compliance 

4.3 Well eonstruction information (!iU out IN FORMA noN 
TABLE B-2} -

4.3.1 If PVC wen screen or easing is used. are joints 
(eoupllnp): 2_ p II c_ 

L s-kr-/ 
• Clued on 
• Screwed on 

(Y/N) .::;.__ 4.3.2 Are weD acreens aand/!P'avel pack~! -

B-5 
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AI"~ ~ .• ... re annular Sp.r' ees seal~? (Y /N) tJ. 
I! yes, descmbe: 

e bentonite slurry 
• Cement gT'OUt 
• Other (explain) 

o Thicknesses of seals -------------------------------
•• ~.~ J! "o;>en hole" wells, are the ee.Sed portions sealed 

ln place! (Y /N) tJ lA- . 

5.0 Aquifer Charaeterization 

5.1 Has the extent of the uppermost saturat~ zone 
(aquifer) in the facility area been defined! 

It yes, 

5.1.1 Are soil borinc/test pit lop ineluded! 

5.1.2 Are· ceoJOiie eross~eetians induded! 

.. 
-------· ------------ --

(Y/N) 

(Y/N) t! 
(Y/N)JZ 
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(Y/N)j__ 

CYtH>L 
. : )' 

5.2.2 IS thert!:-~~; .. ,Y potential for saturated conditions 
· (~erc:~erj,\. ater) t~ pec:ur above the uppermost · 

5.2.3 

5.2.4 

aquiferJ ~Y /N) -t-- . 
I! yes; ~ve details:. _________________ _ 

a) Should or .is this Perr:hed zone being 
monitored! (Y/N)_:i_ 

~w';k_. T~ Explain S c. J Cl c -& . q s
t'1 ,.·kk 

c7:.3o/ What is the saturated thiekness, itlndieated! '-' ~ ---------------
,lc:.o' rrcs,~ rc.l· c...f.;.o= . 

5.3 Were statie water levels measured! (Y/N) )\/ 

U yes, 

5.3.1 How were the water levels measured (eheek method(s)) • 

• Eleetrie water sounder 
• Wetted tape 
• Air line 
• Other (explain) 

5.3.2 Do nuetuations in statie water levels oec:ur! 

If yes, 

-5.3.2.1 Are they a~eounted for (e.r. seasonal, . 
tidal, ete.)? 

(YIN) AI I A-

(YiN> AJ/;1--·_ 
It yes, deseribe:. _______ ~~---------

B-1 
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- - ~=~.----=-:--- ···-· . ---

5.3.2.2 Do '~{ii; :~:i.o~t:r level nuetuations alter the 
(e'.'~r&.t .. 'OI.lnd-water (!'&dients and now 
dlrect'i(,;. '! · · · • 

u y~,·:~~: .... -

5.3.l.3 Wlllth~\ :.(Ceetiveness of the wells to 
deteet c:. .taminants be redueed! 

'.! •" 

(Y /N) !J) If-

(Y/N) iJ/f-

~l~n-~• ~· --------------------~--------~ 

5.3.2.4 Based on water level data, do any head 
differentials oeeur that may indieate a vertieal 7 
now .eomp()nent in the saturated zone! (Y /N). __ _ 

Uye,~~~----------------------~-----

Have aquifer hydraulie properties been determined! 

It yes, 

(Y/N) 

5.4.1 lndieate method(s): 

• Pumping tests 
• Falling/constant head tests 
• La !:>ora tory tets (explain) . 

5.4.2 I! determined, what are the v4Alues lor: . -

• Tf'ansmissivity ~~~0"'~5/J !..f+. 
• Storage coefCieient 

tf5b~;>J J ft l • Leakage 
• Permeability · . 
• Porosity 
• Speeifie capaeity 

5.4.3 In cases where several tets were undertaken. ._.. 
diserepaneies in the res~ts evident! (Y/N). JJ/ A-

It yes, explain __ ......;... ____ ..;_ _______ ...._ __ _ 

5.4.4 Were horizontAl ~n~water now veloeities 
cSe ter !'!\ ined! (Y/N) 

U yes, indieate rate of mov·ement. __ ~----------
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6.0 Well Perrorma.nee 

.6.1 Are the monitoring wells screen~ · c:·1! uppermost aquifer! 

6~1.1 h the run saturated thic~ik_, ·screened? 

1.1.2 For single eom~letions; ar" \:! .. ~ intake areas in the: 
(check appropriate levels) 

e Upper portion or the aquif~· 
e Middl.e of the aquifer ... _ . 
• Lower portion or the aquif~t 

&.1.3 For weD elusters, are the intake aroeas open 
to different portions of the aquifer! 

6.1.4 Do the intake levels or the monitoring wells appear 
to be justified due to possible contaminant 
density and gt'Oundw_ater Qow veloeity! 

Cround-Water Quality Sampling 

b a sampling (groundwater quality) program and schedule 
Included! · 

Are sample eolleetion field proeedures clearly ouWned! 

7.2.1 How are sa.mples Obtained: (cheek method(s)) 

7.2.2 

• Air U!t pump 
• Submersiole pump 
• Positive displacement pump 
• Centrifugal pump. ·· 
• Peristaltic or other suction-lift 

pump 
• Bailer X 
• Other (describe) 

Are all wells sampled with the same equipment and 
procedures! 

(Y/N).L 

(Y/N)J}_. 

x 
(Y /N) ;J I A-· -
(Y/N) . .,y 

(YIN) 

(Y/N) 

(Y/N)j__ 
- -- -

~no,exp~m~· ------------~--~--------------------

?.2.3 Are adequate provisions ineluded to cJean equipment aCter 
aamplini to prevent eross~ontamination between • J . 
wells! (Y/N)_. ~~~ 

.I . 
j 
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7 .2.4 An organie eonstitue~ts to be s.ampje_n·:· 

U yes, 

'1.2.4.1 Are samples eollected with e( nent to 
minimize absorption and vol~\L"....ation! 

I! yes, 

(Y/Nl A) 

(YIN)~-

Describe equipment 
------~-------------------

1.0 Sample Prese~vation and Handling 

1.1 Have appropriate sample preservation and preparation 
procedures been followed (filtration and preservation 
where appropriate)! · 

1.% 

1.3 

1.4 

1.5 ·-
1.6 

1.1 

Are samples refrigerated! 

Are EPA recommended sample holding Period requirements 
adhered to! 

Are suitable oontainer tyPes ~eel! {I g a/, /'!.,1,'<-Y.J•) 
Are provisions made to store and ship samples under 

· eold conditions (iee packs, etc.)! 

Is • chain or custody control procedure clearly defined? 

Is a specific chain o! custody form illustrated! 

It yes,. 

1. '1.~ Will this ro~m provide an aeeurate record or 
sample possession from the moment the sample 
is taken until the time it is analyzed! · 

1.0 Semple Analvsis and Jteeord Keepin& 

_ 1.1~ fl sample analysis performed by a qUalified laboratory! 

- lndieate lab 1.-o I<_ G. k" H /-J./-/1.. Ay •· ~ 
1.2 Are analytical methods deser1bed in the reeorck!' . 

t.%.1 Are analytieal methods aeeeptable to EPA! 

• I.S Are the required drinkinr water suitability parametters 
tested for! · 

1.4 Are the required C!"Oundwater quality parameters tested for! 

(YIN) tJ ~ 
"/~"-I ) . 

(Y /N) /J (_ c(,-f .vt vtl 
- wj;..,.. J I. 

(YIN) Y 
(Y/N).1_ 

(YJN) !) 

(Y/N) .N 
(Y/N) --;;· 

(YIN) Lt ~ t. 

(Y/N) A) 
. (Y /N) fl111 (-

(Y/N) Ai · 
(Y/N)_;v/_. 

8-10 
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9.5 

1.6 

An the required groundwater eontamination indieato·l'·~.··. :?''·~ A j 
parameters tested !or! · · . ·. :.;.;·· <(Y/N) IV 

Me any analytical pa.:-ameters dete:mined in the field?:~;'~,~·. ':Y /N) -xi. 
·~···.~_;-. 

Identify: 

• pH-
• Temperature 
• Specific eonductanee 
• Other (desc:ribe) 

' .... 

. 1.'1 & a plan included to reeord information about each sample ·.<YIN) .. 1 
collected during the groundwater monitoring program? fV 

1.'1.1 

1.'7.2 

1.'7.3 

1.'1.4 

1.'7.5 

Are field activity lop included! (YIN) A/ -
Are laboratory results included! . (YIN) _:j_ 
Are field pl"'eedur.es reeorc.ied! (Y /N) tJ 
Are field parameter determinations lnciuded! (YIN) tJ 
Are the names and affiliation of the field persoMel • J 
lneluded! . . (Y /N) IV ----

' 1.1 An statistical analyses planned or shown !or all water 
(YIN) AI quality results where necessary! -

1.1.1 Is an analysis program set-up which adheres · .. I 
to EPA guidelines? (Y /N) J::_ 

1.1.2 Is Student's t-test utilized! ' (Y/N) · V -U other evaluati~n procedure used, identify_;.__..--. ___ _ 

1.1.3 Are. pi"'vision5 made for submitting analysis reports · A j 
.to the Regional Administrator! ! ""1:,-.r}rfL · (Y/N) JJL_ 

10.0 Site Veri(ieation ..Jo :r: ~ ,-.. ~ c.. 0 

· ·ErtJ3 --
10.1 Plot Plan indicating the locations o! vari~ facility. 

components, ground-water monitoring wells, and surfaee 
waters! (Y/N) .1__ 
10.1.1 Is the plot plan used ror the inspeetion the same a in V 

the monitoring program plan doeumentation!. (Y /N) ~ 

II not, explain, ____________ ..__ _____ _ 
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10.1.2 

- - - -- --·--- ,_ .. · ____ _ 
·Me all or the components ·or the raeility identified . · :' . \ 
during the inspeetion addressed in the monitoring progt~m. ·t:~· ,_,0_.t 
documentation? .· ·. (Y/i-<, .· l 

. -~ ~':-..--

. ·:~:~~~~ .. ~: . 

It not, explain ________ ~---;.._--__,---···, .. _ 
.. ·~ . 

. -.··--
- 10.1.3 Are there any streams, lakes or wetlands on or >-;;'~;. y 

-(YIN) .. .adjacent to the site? . . ----~ ··-~,. .} . 

It yes, indicate diStances from waste management areas :- ( ........ ,-r-
), ( ·' J . . . . ... _,·. 
~ • \:'" " ·""'- • . '·, C) .,. , v 

10.1.4 Are there any signs of water quality degt>adation 
evident in the surface water bodies? · 

. I 
(Y /N) -'-./ .-

U yes,_ explain ____________________ _ 

10J.5 Is there any lndieation or distressed or dead 
vegetation on ~ adjacent to the site! .v (Y/N) __ 

10.1.6 

10.1 • ., 

lty~,exp~-------------------------------------

Are there any significant topographic or surficial 
features on or near the site (e.g., recharge 
or diseha.-ge areas)! . (YIN) :Av/ 

If yes, exp~·-----------------------------------

Are the monitor well locations and numbers in 
agreement with the monitoring pr01fam . . 
documentation! 

-u no, explain ( /V ,..., ~- ... - -~~ · • ... (;·..lr I/ .S ) 

10.1. '1.1 Were Joeations and elevations of the monitor 
wells surveyed into some 
known datum! 

tYtN>:i_ 

(Y/N) N 
U not, explain ________________ _ 

B-12 



10.1.7.2 Were the wells sounded to determine total 
depth below the sur!aee'! (Y /N) y 
If' not, explain ______ ._;_ _________ __ 

10.1.1.3 Were diserepaneies in total depth greater than c 
two feet apparent in any well? (Y /N) A 11 k 

U yes, explain_~..;., ........... ·_v-u:; __ ·~-' _-;,_,.._/'_J_,_LJ_.n_· ._;-_~_:.-_' ~_,_l_.,_k_l_(.;;.. _ 

10.1.8 Was ground water eneountered in all monitoring 
wells! (Y/N) Y· 
It not, indieate whieh weU(s) were dry ___________ _ 

10.1.1 Were water level elevations measured during the site v 
visit! . (Y /N) f --
U yes, indieate well number and water level elevation. ______ _ 

---
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_,Ua\..t l"'eb of_ the Qu.a~ '7.t., lacct· _aDd J'le!.atoocle~ b\ ~ 

t.~ ~~6.-i::l. 1& 'bal1n-e4 to Jl:IYe .koo:s -~ i.ec1 u a. renl \ .flf c1~c1at1= 

~~ tba Pldatoc:ene t1Jae. !tl'ie.~ deee.r1bed rra. U. bot~ •• \he 

-.... 

A) A dellae_ ~q claT uu, __ fr,>em.oa., which reau oa be ~ck I'U 

t.eada to act N a oontL~ •t.ntm tor t.!.e wt.ar b C. l.!aestoQe 

below. 
-

!) Ix.~ at.e1J .,])~ t.ha clq Ull !1 a l~al" ot nDe 1~ AWI"'O:d· 

JU.~~· 25 tO J.S "fait. 1A thtcko"e lb!ch tOm. '-he •ut;.c~ etr .. t.a. 

ldt.'dD tA. aito bouot!arr ~. aat.e.-1al: hu ~ rcDOYeo •• borrov 
I 

fer area hi~ oo:u.t.ruc1.1oli. 

- k -
• .. 34 oa lntomatloza r~rte-s iD B.•"•U• :Jo. 31, •O.Ob.Jciroloa :md Oro\I.Dd 

Wa~ ~to~ti.&l or L6k• Co"JAt.7, J.hc!!aca•· prepared: b7 the v. c. C.Oloeic~ 
~q for t..~a ·Inc!iA:a ~a.rtaaGt. o1 li2t;u-3l ,..o"oU"C•• 

.-. 
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C) !a:;.-e-:;:! i1\(:·; .. ~::-f'.•c• ao!.i cnu~ct.erl,rt!.ca, .prlor tlO U..~t r~d · cf 
._:·· .. '{ 

t..'- iru...~t~ ·: aat.end, appNr \o !uTa b.m a ocmtiJ::aU=:a ot ~ .. . ., . ":".'':~: . 
. . ~ . . . . -. 

04kT'...lJ.e;,;.f.·_u c:apla: FEfYalea~ 111 tbe aclJo1.n!n,: ~elo;.d 
\ 

- 1~. ,. 

Al~~ YCT tn Wu. b.aft bee c:lnaloped !Jt t.'M ·~ nz.t~ .V.t.a 

...u ~ p-opo.ed ckrel.OiS8u\ llit.., pria~ becaue ot the anilallll1.t.7 

of acio;",l.;t.e r.t.r ~ rz.c. th• DIIU'b7 aaJor public wa"-P aUJJ.U.•, .. 
there 1• autt1c1Gt Wcrm;.U~ to -~dicat.e \ha\ 1t Ia a nl.at.i1'el7 poor 

aqUfG' of l.ilU t.ed upabill\7 • 

Ol a~or oaoeel'!l 1.D en..bl1&11iq a a=i ~ lm4.-ul 81 t.a u ~ D004 t.o 

be oww.n ol pz-oper :a-ot..c:Uoc to un~rlTh& aDd adJ~\ ~us. A. 

•h:7111D ou Plata ~. 1, t.ha oric1A&l .:t~t.iczl ot the P'O'UD4 nrtace pr1Aat - --. . - - --. .. •... · -- ··.... . .. -- ---·=-·-.. 
. to tt• t~ZeaYaUozt u a bonow ps.t .. ·~ S8S to .s90. 111!.0 t:le 

•t.~'b~e:i\ ot the t1n.S ehed 1u1 !~ 1mdtill tnD"feoe at app~\f>lJ' · 
. . .. . . . . . ... 

al.aTaUoa S90 en4 tJW ltua ot ~. l&DdN.l.l &\ ay;-¢"om~t.l7 eleTat1oa SSO 

oa the WY'...-J"l;1r.c ~&;>e.-noaa ola&7 et.rata, thtn wU1 be eaM 100 \o 110 
• , I ' 

_In\ ot _11\])C"""ioue e1q prot.ecUDC. the lmdaol'lJinl.acdsklae ~ter. 

_b ecmat.::."'\:eUo:~ ot aa ta;.:rnoU. elq •Nl &JIO'Im4 \b pcbwter of U..· 
. . - . ----

urzS \aq 1 ,..,0 11 AI cop.s\m21.i0p J!'OVO!.!~ w wUl edeq1lll\elz~~ -· 

•tJAS r:S DC •• ..q ..amft.e•-~·1' -~~ CO!l\ad.DatiOD. 

- 5 -
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SECTION 

Looting 'North throUgh the South. Quarter of Sectioa .3S 

Scales Horizontal 1" • 1 (X)() tee~ 

Vertical 1" • SO teet 

B&8ic in!o~atioD trca U.S.O.S. Quadrangle Xap 
(Highland) and Bulletin 'No. )1, " GeocydroloCJ 
& Qroound Vater Potential ot Lake Countr, IDdi&Da", 
Dirteion ot Wat.er, Indiana Depu-1Dtmt ot Natural 
Reeourcea. 

PLAT! NO. 1 
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~ ait.a i• .:.o=at.d in u D.rtiG. llh'..,~;: -~·.·oZ. ~ it.. ~""''alc;za::~ ~t.rilitll,T, 

vu ~act.cxrl1~ b7 a ~ct: of b~~;\\\\ ~l!gu an4 &1:lea th&t. ~l'=~ 

tomtJ" atr~ lliu and s..'wrel!n~ d'.mc:: .. -~ ~:ir: Lake etehip:a el.IIT•Ua:aa ~-

1hw• toia..r d"...:11 l'i~"'U a.ro cl~~lJ' vir,OO• OD DNZ'b7 &dJo1.l:d.Ds ·mwtneloped. 

~· ~IQ· ""part!C".il.U'ly chllrl.eteri:;ed ... loq ft&I':"'V .vq am .. 

I"''Xr!!iQi &.:.:l£rall.r sr~~ ~~ ~t, p:u-illeal ~ t:A Lw Kiehi.&aD a~, 

~ T~ 1D el..Tat.iD:2 trca t1 Ya t.o .tU'~ tNt.~ !b.aae aoU& an .. 

1dtmt.1t'!. ed · OIS u-• . eoua aap u the OolkT.Ul. .. T-.na ~a. P.:i• t.o 1 t;a 

dfttlo;-r.2t. aa a boZ'l"ttW p1 t., the lwwS dr.!.ined ~el"cl.l7 to tJ1e ao~\Jl \o 

the 01--.Dd C4l\a•t. MVU"~ the ope Dat~ ot t.Ae ·~ 80U t.optbar ctJl 

the ecriee or ft.ll'TOV cmn.s i.l)~ trdr.ap lmdol:b~ pwsit.tall 

conaicSel'a~ ~ pel"'CClat.lOD a: r&int.U u ·wU ,u ·a Pal.aUftl.7 Jd.P 
' ' 

Slcce t.he site h.u b~ e.u-.Tat.o4, and t.~e beftl eej;)-.r-U%11 t.~ s1 t.e tr:a 

tlw Ora:ld C.UU~:~et. R1nr hu b~D rdeed t.o pzvrtde = -.co.a• ro..._,., \h::'-~ 

1• Yaq llt.Ue ~ott boca tlle 111te. · Precipit.aUMa t'rJ.l.lDI -t.h1!:l the 

a1\4 ~ ·t.o rc.d.a 1D \be b:..dll, a;radn•".J' lea~ 'bJ percolaUDD bto 

the ~",l!)Mnc labeoU. 

!Sib:• t.h. r..Uroada to ~ ••at. Mid north cd "'ld" ~ ~enue to~ we\-= 

an at. Qpp.-ox:!J:Ia tal)" ale1'.o!t.1on S90, it 1• the 1nt.en\1oa of the eudhz7 

l1111dtt.U OODatftoUou t-o rdae the lt"cl of t.he dte to •WK::dJutt.e\7 ele

Yat1o:2 SJO (e~evha\ h1t.'\eJ" ct -the e~ter) v1tb d::'~e .wlo1 t::» C&n7 

a1a"fac• ft!2.0tf ta-ta the ~•t.ed .S. t.e •oath to the Ori!Dd Cal: .. \. ll'hr. 

Ora cc.plet.ioD, \ha oaa;l~ till 1IUl be a\ \he apprc:d:st.e el..,.auoza ol 

- 7 -



I -- . .. . 
. \,. ... ~ .-. 
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1 
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ut.ion W'o~ t.!le illj)c.n1o:.w oeTf!t!" ut.erl.g.l S.r· ~. ~r.& ~~::l·N~ 

..m.~AZ"Tlil:ld.~ aawnal.. 
i~ .. .. · 

. SoUsa 

n:rt~ ita 1:ee ail a bo!":"'W pit., t.be K.-taee e&D4~ ~ ~ 81 t.. haTe bn:s 

rEIIlOTed t.o t.be un.cSe.rl.T~ !Ja?eniou clq till At a ~J:t't.h ~t -aps:..~&tel7 
--

~>-to .)o !ee\. A. 1nc!ie~t.d b;r ~T.u.l.sbl.o ~logic •tat!!N • a.DG :rJh~~ 

tJz.\K b; Cle ~~t.e:- bo:iap .. ~ = i::Cib1t !lo. 2, \.'le rur:r~-

. •-::.r!•e• eoU t.o a ~ ot 2S t.o JO teot ia •~4, pn.or.Uj ·:'!lut to Radia.,, 

acaeCat aU~, eHib-tJ.:' ~model":~ caloezoou: wit!& oe~1oaal. ~ 

l aiDat..d all t, ami Alq l.m.u. 

r..t.bu ~ n.r&p lo'WW1c p-o;ct.1.. an 1 

.P.:.6lab111t;r - .Appl"O.dm.~ 160 £Pd par aQltU'e .tcot. · 

~~·•;billtiJ - .ArFoxi•.tt.el.7. 1S,(XX) epd per IOIJ\ 

he:~• ~cs\ -~ \he anil.cbl.e •-= withi.D the -'.\•· hAS bee r...,r~ (tc~ 

JOO,COO c . .:r. ra~&!.D) it. wUl be Deeeoe1o17 t.o tapon 1apa t1cma ooftl' ututal 

·..s dde ~a\ioa uteri.&l. L1.Dv aat..rial to. t.ha aide• i.o FO'~t. tJaa 

t1.-at. ~. ot •wt.arT 1.md:"1ll conat.racti!cus, bon?aJo1 caD be obtai.c.ew:i _fraa 

I 
:.the U,...urrlous olq tUl. a:i•Uac -GA t.ba ai\e bo\t.c.. 

I 
I 
I 
I 
I 

-- - .. .........: =.:-

turin:: 1t.. h1a1,:)17 ol ue u a bolT".nr pit, einee t.h• lat. : 9.$0'•. t.'le r:!t.e 

~ b.ea c:.tnr.lt.er.d tor tvo uter.d~ perlo~ ot U.e. (~eb pu"i•-·4 la:".!.ns 

ro-:. ~bc:r ol7•~). ~i) 0\msr notee no c!!.tneult7i11 ·~~~.ll:r 

- i -

• Bclll6t1n lb • .)1 1 "C.Olqd.."?l.o.:J aD4 OrouncS Vate.r Po~Usl. at ~. O:~tr; 

Inti.·~& L'1d Sul.let.1D f!P.o. 10, •Oro1l:34 ~WJI' ~·· of 5or"-~~·t..r.l 
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cq; a .. ;::~t•1:2t.o ~. ~t.ued p!1. troa tte Oz'm4. Cal~~~-, ~Tar. "'t-• 
. . ':-.'.~~~-,..' i ·. -~ .. 

c!.l\l: Pn~ be\~ ~;'OS1~ a th• rlYa!" 1.Jl \Jae ~N ~~~;':;..'tJ ~~~·~ 
- ;~ -. ; ... ~ 

•.d ~. l"iTC fr.a U. ~~~ •ub~. 
. ... · ( 

t"t• n~~ ~nr=.,:e po...,.!:ibU!\7 G! lh. cderl;izac clq ~ ap;:n.-::i.!Mkl-7 
.·. : ..... 

·'M- ::-rertc:reil7 D0\84, \hazooe u m .. ~ec-UTa ~~• ~ trc.. \be 
p.. .... &ezrt. •1 \e. &alae• dzoa.U.&ce · tP'2I U. .PJ"'PPNd f1 n! eb~ •ADi t....,""7 lao4-

:'ill n.rl-.:e 1lill be b7 aa:.a ot ehMt dr••c•p ec! pn"".JMW:r nal.u 

drc.i.r:'nc to the eoa~ Alcn:ll \he •aat lt.DCI nn bo=cS.ui .. ~~ ·t.!la- aita w 
the· ar.Dd CAl mad 11Ya-. 

":le twO a~tel7 · elen\ec! -r&illooa4 ~te-ot-vq aa4 tba DCW elen\.14 

MW. Cline tTtmlie iaFo••e.:at et:.cu nl1 deter u:q ftrraca 4rai!:~ c-cn 
ea.n"',~I ~N ODto t.be ~t.. Drs!n.-p ~ t.ha Oaq lillmidr-1 

AirpG:"t locat&d- \o t!1a aU$ 1• traa 1 ts OWB ~ ·117ricll aout.h to th.t 

OrlOf! C~u:!!d !t!YeJ' ad aaiM~• h'a& the 1llc!i.latr!3l F'Jpez"tJ locat.a4 \o 
- . 

. -. 

.ttea.se. ~~c• ctzo~w-~ a\ \!low:\ .qtt' r4 the sit. w.Ul be 

r~rct1.nated v! th the DMda of t..'w V'Glcu l!.!t.tor1al• Oc:lpt'.JV' a1. "· 

- .. 

"n:an aft Tcr; tn ~8t~ d~et1e •~Lor ~7waU. -!Jl t.!le ~·~ 

Y!dd.\7 o! ~. a!te. ~D t-r, 11&N".r•et. 01:1:111erc1~ wel1• are oae lt:te.:.t..i . 

a~tal.T -'SO toet WDI\ ot tbe •1te ~'iq •azd.~ aentee wter 

- ' -

... 
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., 

....t md DOrt.h of the .1'-e prmd.nc lazU~ ..nic• Rt.e.r· t.&·<. ~- Cr.ir7 
;·_-; 

H:l!lic1pU 41rpori 'bv1l ~~· !hera u &.oot.llc poap ot wl.l3 rii~· ~a 
· .. '. ·: -~. 

' 

..U-zr.:D.r ot prtYat. tv.• loGJS~ ~~ 1/2 to~ ~<o 
. ~ ·. 

~ .. 'le.ut o! 'Ula 1it.e ca Hobart Str~\·1%1 Ci.u7• Allot t!lua ...Ua az. 
a -.11 ac! s!ull.ow, &Ter.1.f:1nr )0 \t) LO foot in de~, 1d t.b 7-f ~t!e. ii.: ·t.·: 1 

8 to 10 ltD r~. All nr e9H vella VSZ"e 1D a:i.Jitcce aDI! oparati.CB 

c!"-..r..,n: preTiC7Ue ps.-i~ of dw;t.t-rl::l at t.'w !rite aDd, 10 ru u i!f t:loi.~

WC'e ~ aLtoye~ attoseted 171 . ~~ c!mrr..eri:ll opvat1oD • 

ntsre. are DO pablio · cro=.s vaw Rppll• tD the '•Mi at._ rte1D1\l c4 

t.~ e!te. !he~ ewud.Un ot Cu71 E~·la.at. Ch.Ut.p .a4. 

ib1 ur_. are ,.u •erred br aaJor ~llo v&ter llfZ;'JfJl7 ~ "lltlch lltilJ ae 
' ' 

L*e Y.1cb!f:B.~ u a .w..u-c. f4 1':¥ Y'-t.or. !len ot ~ Deub: iJM!!atzs.ni 

<S.n·el~Z!t 11. •enecl b:t' OO%Ce~t1C~U to th•• ~llc n\ft ·~~ ~--. 

So~- u it 1:!:~. ,._~ a-. no DM-'-tr: ~t.rl...al U!!n · ot P'""~ nt.er. 

' . 
J.l\~»J.&h d8t.sll etu41n 0: ~ tw ~'1'1~ dtaoat.1a ..U... ill 1.b4a &naa 

h.n.a DO\ bOGD Jl&de, there U8 llG bfND p11bl.idae4 .i.net.eoea f4 go=d 

VDt.e!' eoot.ai."\4 tim~ ~recuca. then du¢ t.e t.ha e:zt.clai Ye and 1oac t..~·

i~trlal ~ t01c:!1 btU! boen F«Alaat 1D ~. c~Al ansa. ]'~ la 

£9oc\e4 thr..t ~~ im~m~• l.inL~ and GCTOr_ propoalt41 tOll' \he •&A: ~~7 
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.:li' 

1 
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·'· 
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11 loc:1t.cd eust of the lane!"ill :;ite across the E.J. &: E. Railroad ri.g~t 

::or way.· Tho end ·Of UJe ne.1rf':St nirp,rt l"U!'I'Wilj" is approxi.-,iatelr '1300 .feet 
·., ,· 

~:·tm~ the ea~t bound<lry nr the landfill site. 'nle landfill pla.~ ".U.'!,.~r:-~.::~: 

:·.· tnd cor.etruct.:Son 3nd operatio:-.s cor.:nenct·d prior to the prmaulgation ot the 

:.F.J..J... guic.!anco zr.emurancUlf'. ·c.if October 16, 1974~ concerning the relatiou or 
... ~~~~;. . . . 
. land!111 :si. t,j ng and rub, i c .11 Tpl)l"t."l. 

;.-~-: -~i-
.: .. --: . 

,·:·.~~:>. 
; /·:Ptie Thre•l. 

:: .Ac~s. 
: ... ~: . ; .. ,,, "': 

... .. ... . . 

!!fse !Pour 

croLMY: 
., .. 

.. !!o Change 

' . 

I 
=-t . · .. · .'· 
•'-1 . ; -Pap f'iT't 

·:·:-.Aid the follf'Nin« :trtt!:' 1'·1r"'t7<iPh S: 
• ·--.~ •. -. ,4. 

;:~~rol"'llent.a.l !egtllat.ory anr.t t:t:untlllic Concerns vhich haTa dneloped alnce 
: •... ,.. . . 

·:~ .. ~97J ha'Ye d1ct..1t.ed the Mad t.o raiiJe the f1nishod elSTation of the landfUl .. -::•.. .. . . . . 
. · .. \. · .. 

- . - •.. '! 
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., ....... -
----- ··---.· ... -=--· .. ·- ----.,.. __ ............... - .. ......,.. 

_land!ill :;1te:. 'r.t"': t.}:.1ckl!r peri:tt~t.er bnrriers :'J·.)v prop.,sod vtll oft4 

~--.: aquifar, ·as_~n _,.r;_ pi-r.vc!"'ti:l~ inf'l1tr:ltion tnt~ the till excavr.Uon 
·-~--~: -~~-:.:- .......... ------·- ..... --------.--- -··· ···- ... ·:-·---·----- --.·----·--·-. 

' ~-- --. t ··' 

·:. of tho ·.:~pr..:~rently co!"'t:L'rli nat.~J eround vnter fNf'l Rc.f..!oint:-rg pMpert.i 
·:-=-?~ . ·-------·~-·-- ---·-··--·-·····------------lllii 

:~.~. :a%w the deeper c.xc.:wr~t:on ln~c .the cl<l;r substr:lt·l vill still provide 
-·. ;• ·. !~ . . • ' 

<~." 7o to 5o !eot or und-=--:oly1 ng i!'!Perviou~ clay t() ;:;:-ote:t the 
'· ~ 0 

~;:., .. ~uire~ bt"lnv. 
· .. -: ~: .. 

. ::>P,ge Six 
;'··:.. . . . 

':·~·; __ 1be .finished gradl! elev.lltion.s on f'late 
; -~-~·:.;;,: .-'.~·-. :. . 
.., : .. ,·cn-atiG:"J ~lev:Jtionn nre tn br: m~rn r!ad AS ·shovn on Drnv1.n~o,-s Nos~ 6'Ln,_..::o 

:_.--. 

. . .... 
_, .. ·.-: .. ,. .. ;. .... • ... ....... ~ .. . . . 
_., __ .·. :. :.'·· 
, ·. 

·~.-.: :· Page Sever. 

No Chnngo 

·_:::)dd the r~llnv!r.g :tft.o~ tho rt~t pllr:tgr:-aph: 
• :· : ·: :·:.-·! 
;-_._::tt•• ·J)rrlpnted nmr fl nt:J!a•~d cr-a•le r.,r t.h'! l!lnd!\11 vHl raisr- t.h1.1 elGYA• .. 

. : ... ·.::. 

·.:·'Uon t')r t.."ae ,lt,e c;lf:~:l' .. iy :tbll¥•! t.h:1t nr thr nr!V ':Uno :\Venue bridp 

~ :~tr the ·~=-nd C.'lluaet. Rlvttr ~it.h t.he gcnoral drainap pattern ~•-

-~- · ... t.ntng the s.:w-.., th:~t ir., pJrlr.aet.er. drain:tgtt sv:U.u t.o C&JT7 eurtace 

·. runott alN'tC t.Mt e:ts t.erly aftlf ~st.erly bouncbrtes .o! L'le st te 1outh t.a 

·. ·iht Croaha C...l\o."'let tU'Y'lr ....... 

- .--: :·· 

;··. 
\ . 

--~ ._ ... , ... 
.. · . 

;,._ 

·' 

... 
. '.~··· 
. ~ . 
~ .· . 

:- . . 

http://Gra.no


' 

:~· ..... ·~5 ~NTY GOVERNNENT CENTEit 
1 :~:'· U.ts· HOI'N MA.IN STREET _ 

1
-·~·;··~(IW- POtNT. !NOlANA •8307 

;.:.~,: '7M•IOZO Oft H3oo0?80 

~ · · -~~I2:<~~/. ·_>::· -~-- ,. .. . · 
I,~- ....... ,_.·. . . 
i~ii~·i~t::.: 
_.:~~·:;:·~.JY·: ·. 

'!. • 

7.6 

6.65 

Chloride 
EE:c 

100 

615 
610. 

150 

Chemical 
Oxygen " 

Demand 
EEm 
1300 

1()0 

90 
. 500 

Auq~ 1, 1984 

Calcium Total 
Hardness Iron.· 

EEm .eem 
170 1.3· 

. 3090 1.4 

450 .7 
700 /2.:3 

.. -. 

::: 

•.·· 

' . :_. :· _: 
... 

....... ; ..... . ·~ . 

· .. 
::,0 .•• ~·~ 

... 

.. . -~- . 
. _.· 

... .. : :~ .. 

.....·· ,. ·. -.• 

a.n invoice concernin•.J foes to cover tho costa of Te•t.•'. 
.... _. .. 

.1> ... 
. . 

. . .. - -· • ... ' ' 

~-~-
... 

. ., . -...... . I: ..... . 
ML/lr 

.. 

. ' 
.• 

Sin,~crely, ;G· -; · • · . 

--~-'Ju~.j~r ~£ 
drev F. L{v~' ch . 

• Chemist . 

•· . .. .. :- .. 
. .. - . 

• 
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~ETt" ST!cY .. D. 
t1£ALTH coeu•~.-.at 

September 1, 1913 
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1·:~~:_~~::.·. ·-· Gary Devc> l c:>mc:-: t Coo Tn c. 

-::• :·=·~ ... -=-· .···. -·sex 60 56 

·-~·:.·· ;Gary, Ind. ~6406 
~=~r: ·:·· .... -.-··.Attention: !-~r~ Larry Haaen 

~::~~-~ .. -. ··.-.. ~;-:_~ .... · . . ' 

PETLR STI:CV M 0. . -... · 
HI:'AL TH CO!Ioi~IS$10NER ·· 

May !.1, 1983 

. ... -- . 

~····· 

1\::-.. _:- .':'Given below ar" data obtained for three samples of liater from Sanitary 

·•.· ·· · · . landfj 11 ~3-2 that you delivere.d to our laboratory on May 10, :1983. 

:t.· -·· ..... · 

~!~~ •i3;.~. ;· 
' ·;.~ .. ·._··~- !i~ples 

:!~~~;~~~~;::·:;:Worth 
~ ~--.·. "··~: :. South 

-
· .. :. . . . . -~ ·-: :: 

; . ... .. 
. .. 

<;hem o 
Tot~l 

Oxygen Dissolved 

P!' Chloride Derr.and Pardness Iron Solids -7.f 200 7fl 260 .77 900 

7.5 205 200 900' • RO 1450 

7.7 325 40 200 • 4 8 1,0 5!l . ~[i?-ii : .. ,:~~~ 
~;~f·:~~:· .. :· ,·~indly sen~ a check of $1 ~ 7. 00 to• the· LakE" County H~alth Oe~t o to 

. :1'·:'·· .... -· . . . 

: • •.. ;. ·: ::: · .· Cop~n 
F.. !lo~~ •.• ._ • 

• 

•. 

~......,.....-,iL-~ 
drew l'. I.ivov1ch 

C • Ch t~m i. s t 
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L,)ll(t CO·~·~TY ,ri>G:J•f-,i,;_f..H ... T Cf.I'.T~~ 

~l9J I'I;QhTt4 MA: .... ,<_·;_·.,, t. 
C.ROWN P\)i'~T '""U'~\:i>;._ 46JC7 . 

..,.._,,.,c 7Js ;oczo o•-- ·~nJ o -'e·-' 
:·.;: 

Cia:ry Devel"pnent Co. Inc. 
Box 6056 
Gary, Ind. L.6406 

Attention: Mr. arr;y Hagen 
"!', :•'. 

Test ciat.a tabulat~ below were obtained fer 4 Well samples from Sanitary land till 
t.5 - 2 that ycu:- personel deliv~re:f to our laboratory on November 11 1982. · .. 

. ·-:: 

!I~ 1 .... 
AI"._,!.. 

Qlec 
0Jcygen 

Chlorije De~ar.d 

500 

50. 
100 

i 

Total 
Total Dis 
Iron Sol 

67"5 
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L \.K E COl.:\T·y:n:EALl!JJ 

~ . TIDE p '\ H T .\.tt, ·"T 11 . 

~1(£ COU"'T'r' GOVE"RNME~+<c..:' :ER 

2~93 .... oRn~ MAIN STREEr··,· ::'· 

CROW •4 POINT. ll'oiOLANA 46.3o·F 

PMO,...E: 738·2020 OR 663·076('· 
. ·',:t, 

Gary Development Co. Inc. . 
Box 6056 
Gary, Indiana 46406 
~ttention: ~r. Larry Hagen 

July 7, 1982 

Test data tabulated below were obtained for 3 samples o! water 

45 - 2 that were delivered to this laboratory on July 1, 1982. 
from Sani~ ~dfill ,, 

Sa.~t:le No. 

l 
3 
5 

AF:./lr .. 

;J -1... 

~ ~ 
w~·~\ 

N·~ 1'..\ \-\ 

~ 
8.1 
7.7 
8.4 

\N t'"L.L 

\,.& ~'--" 

.~.-~ s ...... , ~ \.I ~'-\. 

~s 

Chemical 
Oxygen 

Ol~oride p m mand 

400 240 

200 200 
100 70 

a.., \} "' \... (.. " .. ~ 
.~'1 "' () ~-., ~ \ ""c. t" ) 

e...., "\"·~ .. 

Total 'l'otal 
Total 
Dhsolved 

' . ' ..... 

Hardness Iron Solids 
e;m. ppm 

400 
600 
120 

.PP?· 

.5.0 
6.5 
o.o 

1800 
1000 
1300 

S incer.~ly, J. _; ' ." /) 
/: /_, ~ ~-~ 
~-~.4.~ • ,. -J"-&- . ' ,...._ 

Andrew F. Livovich 

c. Q\emist 

.. 
-· 

r'"'-'~ - 0~'\ ~ "\'" .... ~e. \~.1 

.' 
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Gary Oe~elo~~ent Co. 
Box 6056 
Gary, Ir.d. 46406 
Attentio~: Larry Hagen: 

PETER STECY M.D . 

HEALTH COMMISSIONER 

November 14, 1983 

• 

Given below are data· obtained for three Well Sarnples from Sanitary 
Land~ill 45-2 that you delivered to our laboratory on Nove~ber 10, 
1983. \ 

.Parts Per Million 

Cher.t Total 
Oxygen CalciuM Total Dissolved 

Well E!i._ Chloride Demand Hardness Iron Solids 
North 7.4 140 80 330 2 800 
Scutt. 7.7 180 200 135 23/4 1200 

West 7.1 295 so 165 0.4 -1150 

~indly ser.d check of $117.00 to the Lake County Health Dept. to 
cover costs of tests •. 

·- -·- -
Sinccro-lyr- -- :..=.;. ""'""' • · .· . . /• 

- ~· / -~~~· . . // 
. l.il· . '·~- ~~ ~·1"-· 7" . . t--<.-.V t/.. --1 • -r---_-

ndr~W F. Livovich · . 
C. Chcr:ist 

AF!./lr 



I L-\~E COL,TY HEALTH) 
\DEP.-\RT\It,T/ 

LAKE COU~TY GO.VERNMENT CENTER 

2293 NOR~o.; MAIN STREET . I . CRO .... l'li POINT INOIAII.IA 46307 

PI-IO~E 738:2020 OR 663·0760 

I 

I 
I 
I_ 

Ga~y Development Co. 
Box 6056 
Ga~y, Ind. 46406 

Attention: Mr. Larry Hag~n 

February 17, 198t 

Given below are test data obtained from three Well Samples that you 
delivered to our laboratory on February 15, 1984: 

I 
I 
I 
I 
I 

' I. 
I 

Parts Per Million 

Chern Total 
Oxygen Calcium Total Dissolved 

lie11 oH Chloride .Demand Hardness Iron Solids 
North. 7.5 75 400 410 1.45 750 

South 7.1 420 500 1400 1. 55 350 

West 7.5 250 so 150 0.4 720 

.,. -I -

-. 
J<fndly send check of $117.00 t~ the Lake County Health Dept. to' 
cover costs of tests. ~· -

AFL/lr 

Copy: 
Esther Hoshaw 

. 12ri erry I I / . ~~ 
~- .._,£'!ucv 'JI· fi, 1'""~ ,. -c .. 1(/ 

. drew F. Livovich 
C. Chemist 



'. L.-\ " E. c 0 L :\ T ' II E.-\ L T II r;::l =:::;:~ 
loEP.-\ R T'l E'\TJ 

L,.AI(E COUNTY GOvERNMENT CENTER 

I 2293 NORT~ lt,1AIN STREET 

CROWN POII'IoT. INDIANA 46307 

PHONE 738·2020 OR 663·0760 

c 
I 
c 

GARY DEVELOPMENT CO. 
BOX 6056 
GARY, INDIANA 46~06 

PEARL JOHNSON M.V. 

Te4t da..ta. ta.bu.ia.tc.d be.e.ow t•.'elt~~oti.ta."<.Jted o1tom .th-te·e !3) welt 
~ample~ that ycu_ detivc~ed to ~l~ labc4ato4y on Ap~til 17, 1984. 

. / . / 
/· 

PAR~ PER U1 LL10;'J 

CHE.'.IZCAL OXYGEN CALCIUM TOTAL 
VnfANV HARVNESS I 'RON 

WELL pH_ C:HLO~IlJf 

NORTH 7. ~ 75 250 200 , . 
... o 

SOUTH 1.0 ·650 240 6 so-- · 3.0 

IIJE.ST 7.4 5 2 .s so 1 :? 0 0.45 

·-~·.11· 

TOTAL 
VISSOB'ED 

SOLI OS 

950 

2650 

1500 

£uc.to4(!d .iJ a. S.ta.temc•!t o~ F(!'!.~ covc.'ling cold4. Do Te~.t~ Pe~t6o-'l.mcd. 
Plea.l.c~.;,,ote t/1-e .incltecue. in 6ec~ ba.~c.d or. new ~ee 6tlteduec o5 tl1e ld.fle 
C outt t y -H r a..r til Ve pall tm(! nt. 

S.iucc'l~(u, 

.. 
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lJI:Dl.AlU ST A1'E BOJ.BD OP !EAL'm 
W'ArLR .1XD WASTE SAMPLIJIC nELD D!T.&. 

Solid Vaste ~t Section 
··~1-"" ... 

·,.· 

.·.:..-

Pacili t7 azJI!/or Project ~-~ R..., ~--I,,~ D uti~/. 

SBH6~!!1 
I('Ti 

Suotw Fono- l7qe 

hl/fZfl. i /119 t- 4t~ 

.} I~ /'iLI'f-7f.:J-p 

( 1,'~;, 1¥ ~) 

~&tieD ________________________ ~--------~------~-------

. Collector{•) ~f?.ctl'&;t?. , G· ?£~ !'?• -'·J 

Jo. ot StatioDS __ _... ___ 3..__ __ 

Beuone !or Sa.mpliz2&& AnnnaJ -~------- Complaint ------

Data Collection ------ Enforcement -----

.,.-.-.-....-------~--------------~------...._---------------~-------------
Jotea t1ee •tation .DWDben- tor italu ·lieted below. 

~~__,_,_ ______________________ ......., __ --.,_._.._._._._ __ ..._ ____ ., _____________ ~----~ 

s~ Jlll'r!lcms • 

,_,. ____ , f'1pe ----------------

Bailer _,- 1 ~ _,.ga.~--------------------
Grala ---~ Bottle tnea ________ ......_ ____ _ 

.Iacer ____ ,1 Suple 4eptla(e) ----------o:----
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:I· 
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' ~. 
• 

-2-

Pluabed C:Ua.. prior to eupl~ . .;, ··----
-~ ;:, . 

Fil t.ered, Piel4 ,.,.- Lab .Ot tU te~:;;,~ -.,-----
Preu!'Te41 Pield ,-- Lah Sot preiorv'~ .. ----. 
BetrigeratioD iD tie14 ,_,..... Blanks prep&%'84 . ---------
Saaple• •p.lit with------------ {pleu.e ca.plete) 
J'botocrapha_ attached _________ ..;.._ ______ _ 

Sa!ple Deeeriptiona 

Color Other 

fPCIPn-ma. ~-
l&ia ___ _ 

bow ----
~ lJI:."f''IS 1 

Sn.oVMl t _ __... __ Recent put (date) ---

lm'i.zlc aa.wpli.Dc Jot appliwle ----

·1) Proxiait7 to otber_pot.nti&l.. polluUoll eOU'CH (4Ho:ri'be) ~ 

2) VeU cuiq oOD!i Uoa (DOte llia•a& oape, cu~ oracka• 

CODditiOil of anmt)ar 11&111 etc.) Alp <A·?) w~~t 5t?qEl 4/qH~ 
7 ' . , 

16) Vater lrnl(a) ill ou~a) prior to nu~ ------

• 
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S) Well 4epth(a) ------------------

drv 
I 

- ------------------------~-------------.----------------

-----.----------.-.----------------.-.---------------------
. In the epa.ee belov, accurate~ locate ea.mpliJl& eta tiona em a sketch map. · . 
Include a north arrov, prominent lmmartce, tlov directiona, potential 
pollution eoureee, and AZl7 otha.r pertinmt into:n~~ation. 

'-....... 

""'\ 
. ·~· j'' ----------~-r, -~:· :;~,=----~-----.:--. -. --- ,. . ,_ 

. I I 
I , 

JmiUBI:SI . 

17• ! ..... > J;., t*'~d....;, 

{J)iTiBioll) /. t-=> C. 

Year 

· (!1 tle) ----.... 



I 

-• i. 
r 

.I 

• 
I 

' I 

.. 

WATER SA"PlE IDE~TIFlCATJO-..; SHEET 

~alTiplt .Sift> 

mh 
~ (<,·~-;- -

5t~tion ~u tr -----===~--~...l..--=..:::...:...---------

~mplt D•rt 7 '2c 
J,to. Du 

11-12 1~14 

Dt>liu·rrd to lab __ 7_ 
M:... 

- I 
Day __ ./ 

Yr. 
15-16 

~;;:._ 
.Yr. 

B~· ~,,;e, -· 

S&mpl~ ChloriNtcd 

So. of 1 urrr Pwtic Bottles 

So. ol 2 Litn- PWt.ic BottJu 

So. of Bacteriol~w BottJu 

So. "or Cia» Jan or Bonlu 

n 

Tot&! 

1. Jot'"PD!S 
I. SJ'C·l!l 
I . ..-Q Stu.d'F 

1-7 

Kind 

~_,('.·' r.. 
)ln.,tC j 

f-1. ~-~•v 
{\/·~ [. ,. 

Lot No. Amount 

.:J.'O .J 
~-

..2 
I ,. 

~ot 0\lorinated 

Field 

I 

.UI , Some 

Outflll 

u 

I 

None 

8-10 

J.lndUUY 
2. S~llli·P'Utlbc 
I. MIWciPal 
•· Federal -· 

.----.------------~-.~-------------
~C~O~D~E-i~P~A~R~A~M~ET~E~R~S~----~L~~-~~~~L~A~B~D~A~T~A----~-1 

2&·3% Tow ~4-41 1 
004 1 u A.l.k.Lli.n.lt Y cac o 3 md • , 
~----1-----------~~--~--~-r------------~~· 

00610 Ammoll..ia·N 

00310 BOD~ 

\11/l I ..c: ;;J. • 
~----~----------------------+-~~------------~--~ .. 

0102'7 Cadm.lum 

00940 Chlondn· a.n I 3 il (). 

01032 

01034 'UI/l I 
I /It?(). 

01042 CoPHr 

IIIKil I tJ. (JO 7 

0104~ Lron -h f- 1111f I 

11100 .. .,~ 0 1982 alll / () I 

ou• Greue 

00403 

U'730 Pbnol •II j <.5': 
~--~~------------~~~~----------- ---

·4. Po.Uut.oD eomplaisat 
l. FUll lUll i.Dvea~&ioD a. l'llblil: .,,_,.~ • ., oono Solids. Sv..p •II _ 

t.S~teo~~ t-----~----------------~--~~~--------------~ 
- S..pi~T'Jpe 

Jt 1. Gnb 
'r.Odwr rt- -_-_· '"') 0()/1. ~ Solids (\Otall '; ~ 5 !IlK II #C v 

2. 24-b0\&1. CVIDP . 

a .... owr-p. 
4. 24-bowr flow coap. · 
I. 1-bow Cow coap. 

00146 SuJfas. 

. 00125 TK)f -Jl 
10 

- ···t-lfall 
21 1 • aboww -Uall ,._ .... t.c..... 00510 TOC -Jl l ? I. 

~---1--------------~--~~----~~----~ 1-~-.-....u 
01092 ZiM 

LAB ISFOR~A TI0'4 .· · 
lA So. 7) ~I 'i ( Datto JUL 2 2 198Z £: 3() 

It 
• . -?2 liii.'" o.;- Yr. @i 

tt"Ciby ..• ,~ . 
., L.L• 

TaDp or IUilples --h~D receival --'.:...-=c,:..-__ __ 

Jllll Fecal colilo,. 

I I 

.. / 
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WATER SA~PL£ IDE:\TIFlCA TIO\ SHEET 

. ... b ~ .. ;' ~.::· '"-r, ·~ 
Sution ;,um ~r----'~~=~------------

~mplt Oat~ --~~
t,lo. 

11-1.2 

"7 
DdiH·red to lab ---

...... 

if>;.._ 
Yr. 

15-16. 

a,,~"·j~ 
6.-PM 

, 

$£mpl" Chlorinated 

So. or 1 Uter Plastic BottJa 

~o. of 2 Liter Plutic BottJea 

So. o' Bac"teriolcc:ical Bottlu 

!tWo. of Clua Jan or Bottles 

Total 

Stand.rd Procedul"f FoUowf'd 

\P[\[~ \umber 

1. NPDE.S 
~ SPC·U 
3. WQ ~ud' 

1-7 

4. PoUutioo eompi&IDI 
•. f'i.&h k.iJ1 i.o '"I '-'&a tlOD 

Lot No. Amount 

:f~.' 
ci .. 
1 •. 

Not Ollorinated 

Field Lah 

.£_ ·s-
f I 

All Some None 

Outfall 
8-10 

--- 1. lad\IIIW 
11 ·I. S.au·Pubtie 

I. Muaieipal 
4. Fed.,U · 
1. Plmlir ,.,._,. ~Pitli 

,--·-,----------,---.,--.,---------
CODE PARAMETERS 
2.6-32 Tow 34-41 
00.10 Alltalinin· c.co3 

00610 ·Ammonia·N 

01002 Anc!Ue ~. () 

00310 BOD~ 

0102'7 Cadmium Ul/l / 

00940 Chlo"l'ides I I 3 0. 

01034 Ctuomlwn·Tot ucll V 4:: 10. 

0033~ CCITI -

01042 CoPPft 

~-

00720 Cnaide<N Tr) 1 

009~1 Fluoride 

0104~ lroa ,. c-; ucll 
1

/ /7d. 

010~1 Lead 

• w ·~o~ 

0106-; Niektl /1~ ICil 

oono ou • Gre ... 

00403 ""'" " i:l ~ ., c:_, 

327SO l'bmol uan / <= s-
~--------~--------------------~-----+-----+-+--------------------- --

OOIU 

00!30 Solidt • Suap 

I.S~teo~Uoo t-----~-----------------+-~~r-----------------~ 
Sampler,~ 

1. Grab 
~ 26-how <'OIIIP. 
3. 1-flow <"omp. 

4. 24-lloiU now eo••· 
•. l·llow now eo••· 

'· O&aln _ .. 
SoUda (total) ~ :<_ <.. 

OOIJI T10t 
JO -21 

0 ·at oustall 
J • abo"' outfall 
I • below oustall 12·21 

!illlllmldll ~ _.. ._ooa_ao~_T_oc__;·_.· ----~f--...;....,.-fll/~---'...;cf....;._0 __ --1 

010.1 ZiM 
LAB ISfORM.4 TIOS 

. Lab "\o. D ~ I q 'f Dalt> JM.b_2 2 19.§t 1.~ 3 tJ 

R 
• . /'Yl Mo. -&";" h. gr.'N 
«d~ {ft~ . 

31111 FHA! eollfo.._ 11111111 

/SO. 
. . J LL' 

T flftp or samples lrheD reeeiYed __ T _____ ~;;;... ____ _ ll 
~~~~~~-----------~--------~---------' 

,. 
'.Jt:. . L \.- ,.J I w .- • '/ 

I • 

file:///dded
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SUHMARY 
GARY Lk~D DEVELOP~~\! LA~OFILL 

(SW 133, OPP 145-2) 
East of Cline Avenue at Gary Avenue 

In January of .1970, t!1e Natiolfal Di!iiposal Co!!ipany of Barrington, Illincis, 
proposed a l a.""ldfi 11 at the above re fcrC'ncec! locati en. At that time the pro
posal "'·as derded on the grounds that suffici~nt irrpermeable co,·er sci 1 was 
not avai!able, the subsurface material \-:as sand, the lolater table was. tl¥0 feet 
b~low the surface and the 5ite ~a5 in the flood p1ain of th~ Grand Calumet 
River. This site was an abandoned sand pit ~hich was full of ~ater. The 
"''ater was at the sa.'lle el'evation as the Cal:;:net River and was most likely 
representative of the groundwater table in the area. 

In October of 1972, Joe Tite, P.E., conta:ted the State and inforr.ed.us 
that he had been hi red by Rock ~cad Constru:tion Compan)·, an Illinois firm, 
to design a sa.-:itary landfill in this old ..-ater-filled sand ~ine. M:-. lit~ 
indicated that ~r:!o:-e he could pro~eed the pit tr;ould have to te de ... ·at£:red and 
he requested Stat~ permission to discharge the ""ater from the pit into the 
Calu.":let Rh·er. An analysis of the \•;ater in the pit ,!ho\o.·ed it ~o te cJc·an 
and on May 15, 1973 the Strer..'TI Pollution Centro oa:-a ranH>d the n~'l:. Garr 
Lan c;-e::t Coi!70any perr.tission to pur.p grounc"·ater out t~f t e1:- pit l:!to 
the Cal u:i'et Ri \'er. ---------.:.-...:.....-. ___ _ 

On Hay 3!, 1973, the Gary Land D~velop~rl': Cor.;pany subtti :ted .a ~ani tal~.· 
landfill prc?.:>sal which had been prepared~)" Jo~ Tit£-, P.E. The- proposal 
called for an exterior pe:-i~eter drainage systPm, side ""a11s of the sa.~d pit 
to be s~aled ~ith clay, an interior leach~te 'collecting ~ystem to be 
connected to the East Chi cage Sani ta:·)· District sewers, daily cover with cl:ly 
L"'ld rio dut:;)ing of liquid ·or sludge wastes. Also, a sxstem of r;cnitoripg "·e-lls 
was to be pla.:toc around the peril!l_illr of th!...,ille. These plans "·ere arproved 
by the Streao Follution Control Board on·J~~!' 21, 1~73. --~ 

. -~-------·-----
By Febror~· of 1~74, this site 'l.'as still not de,iatered ar:d no appreciable 

amoant of-cons-truction cf the p!ar.s su'b:r.itt~d in ~~)· of 1973 had yet taken 
place.·. In"""l!al"d~ of 19i~ Joe Ti te inforned the State Board. cf Health th:lt he "·as 
no lonter in\·oh·cd with this site ..-hie~, llTor;r-ted the Solid t:aste ,_lanagel':\et~t 
St"cticn to ..-rite to the Gary· Land Ccvclop~r:ent Cc:epanr and ask for reassurances 
that this site ~as to be constructed i., accC'rdar.cc "'ith arpro\·al ~l\ 133. On 
Au~L1St 20, 1~74, the Cit~· of Gar)• S:.:titary District "'"rote to the Stre!U!I rl)ll~tior. 

· Control. Board that the le~chate coll(:cted at thh site "·ould be dc-liver~d b'· 
tank truck to their t~t'atmt"nt plant. ~o i.ention w:1s mdc or. ~here the cl3); for 
cover would c'ce from. 
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Gary Land Development Landfill·. 

.. 
On September: 11, 1974, this site was inspected and indicated that all 

11ecessary co:"'struc:tion i-'as completed and the site should be given its 
operating perr.it. From subsequent inspections by Jifferent inspecto~it 
.'-·as detemined that the t\OO separate collection ~ysterns, one for de"-·atering 
and one for leachate collection, were never constructed and that leachate 
is being purr.ped into the CalUlT!et River instead of being :trucked to the Garv· 
Se,..age Treat~e:"'t Plant. Also, the sides of the sand pit have not been ' · 
adequately lined with clay, and daily ~over when applied is with sand not \ 
clay as specified. 

-On January 30, 1975, this site "''as inspected and liquid wastes "'·ere 
observed to have been deposited. Fron: Janu01ry 30, 19'75, until the present. 
every inspection of this site has noted that ha:~rdous, liquid and sludge 
wastes are oe1~g du!:l?e~. lne c:.anager of thi-s-S"n"~rry Hagan,_ has been 
cautioned abo:.Jt accepting these lro'astes without Stream Pollution Control 
Board approval )·et he contiJ,U:es to accept them. On So,·er.~ber 17, 1975; . , 
a meeting was he~d bct\\et-:"1 :.:r. Hagan and cembers of the InJia,-,a State Board 
of Health, Solid 1\'aste P.lanagement Section, at lll'hich time ~.r. Hagan ,..as 
ordered to stop taking unauthorized ha:ardous waste. Also, he ,..a-s told 
to ut in mor.i toring •el!s ar.d to improve his co•Jerin of refllSe. Subsequent 
inspec 1ons ,. a ll!'.pro\·e::~cnt 1n t e operauon and on Janu3ry 12, 1976, 
Gary Land De\'elop::'lent Coi:?any "·as ordereoo)"-letter t1rt:e-ase -al.1 a~::<:::!n& of 
liGuid sludge and ha:ardous waste _i~!#utely. On February 20, 1976, :1 

violatior: !etter was sent.ir.c1cating pro~swith leachate, daily cc•:er, 
blo,dng paper, and a need ·for J:!Oni toring wells. · 

This site is presently accepting liquid, sludge, and ha:ardous "'aste 
in violation of SPC-18, Chapter V. Also our lab analysis of leachate 
sar.pl~s taker. en August 27• 1976, indicate that sitnificant ~~ounts of heavy 
metals and oils are being pumpec! into the Grand Calllr.let Rh·er. · ._ 

On Dec:e~r.ber ~. 1976, two staff ~:~embers met with ~tr. H:1~en and asked what 
he vas goint to do about his disch:1r~e •. He stated he had cont3cted his la"-yer 
and was sending a cor.:plaint to the Go\'ernor :md until he heard frol'l his Ha"'yer 

; he was not going to do anything wi ttl it. On Decer.tber U, 19i6, a letter from 
Oral Hcrt wa~ stont to ~lr. tbgen citin~ his continued \'iolation and statin~: his 
oper3ting pern.i t \r."Ould not be renewed if the disch:1r~e ,wa~ nC\t discontinued.. . . 
Once again f.lr. H:1gen vas to~d to advi sc the ~taff within 15 days of ·the date of 
the letter as to what measures vould be taken to correct this violation. To d:1te 
no reply has been received. 
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Gary ~¥~:-_:,Development Landfill 

: :..·_/. 

.... :._. ... :. 
·:-- :·. 

bn'>t-~cmer::ber 28, 1976, four staff members, the Solid \\'aste P.tanagement 
Section ,Chief, an·d the Director of the Division of Sanitary Engineering 
irispecte-~ this site •. Several pictures "'ere t_aken. 

Staff recor::rnends that a hearing be scheduled throubh the Stream Poliution 
Cont I'ol Board. 

BHP/sjk 
l/lS/i7 
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WATER M"D ~IAS.i.:, SAMPLING FIELD DATA 
, Solid W~~:c:· .;.nagement Section 

·--. . . }); :/.f /~ :;;/I . .: . . 
. . . • I 

Facility and/or Project /":;;.;: .:: )) , ~~-o:;;::z .... ;::, z; 
, .. : 

Location :.. .'[ ... .~ .. - /:::::_:,:_ -J.-.....:1;..;;~_-·;.._ ____________ _ 

Collector(s) t·.:l', .... ~ -; ',-_·~-~-----------------
Sampling D~te . ' "'L, 1 

w I 
/ Q - ~I /7 , ;;: (:! No. of Stations 1 

, -----~-------
Reasons for Sampling: Annual ------ Complaint---------

D~ta Collection ----- Enforcement -------

--------~----------------------------~-----------------~----------------- . 
Note: Use station numbers for items listed below. 

------------------------------------------~----------------~-------------

SA.\filU SOURCES: 

Well(s) 

Monitoring -~- • [':". 

Treated Supply ----------

Untreated· Supply --------

Stream 

Upstream ______ ....,..... ___ _ 

Downstreaa ------------
Other --------------

~

Pond -----------....,.....----

-SAMPLING KETHODS: 

Pu.p . TJpe-
I 

Jailer ....,... . TJpe Pvc... p, Pi I 

Grab . Bottle tJPe•-I 

Auaer . Sulple deptll(a) • 

Outfall--------

Spring or Seep------

Leachate--------

Sludge ---------

Type(s) ------

Containeriz~d-

Waste --------

Type(a) ---------

Soil ---------
Other _,;__ ______ _ 
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flushed casing prior to samplin& --. ;1~~··.~~~------------------------
filtered: field / Lab ,• ... 

Not filtered ·--· 
Pruerved: field ,;.- Lab 

-·:·.·· 
Not preserved 

Refri.geration in field .J.,/J..;:.· . ..:.0 __ Blank;: prepared __.._/...,.,/;:-~.v..;;...o,£~----
Samp 1 e s sp 1 ~t with _.fJ~· L.. . .::;_~__.c-..t,.;,t.:!_. ----------~---- (please complete) 

Photographs attached ~~~}-~_.H~E_. _____ ~~----------~ 
Sample Description: 

Sample No. Color Odor Appearance Other 

• ,· :< 
'. _ ... 

G ... /11'.,. ·. . 3LJ.·:, s' vE< 

.. 

PRECIPITATION DATA: 

Rain ----- Snowmelt -.---- Recent past (date) 

Not applicable --------Snow ---- During sampling __ _ 

INFLUENTIAl FACTORS: 

1) ProxiJaity to other potential pollution sources (describe) 7· a~:::-

,<. ·< ..,. ... T/fE ~. r • . .. - .. 

~-=·;.:~.--!:.· ,:',ft't!.fti! • .,.. .~;.: 7Ht'-:· ..... ,;. ~· .. ·;,.- ,:_,:· .. -_,_.·.· ·-. .:.~-
~ l ~.; -~ :! . .. .:l. .;~ ""'/>.~·.·.: f-.--'"" ;,.,: ~~,,,..,. .... 1-&# 1 i-· 7 .. ,: ,.~ 
· 2) Well ·casing condition (n'ote missing caps, casing cracks, 

cond it i ~n of annular seals , etc. ) . ....A~t:....; :o ..... c..·· .._7".;;..:. _.Jo.t__.~;;l:...;;. 1,,._· ~c _:.;k.~·;._.'" .... · ----..&.::~L,_ .. <__.!f"'---
..... -e. 

l~ . ·• . ., , .~ . . . !' . • • . , 
-' - hr~ ·4..- ~ · . ., ,,_,. ~ ... . ? .. 

£.:~ ... 1 

3) Poaded.water around casiag(s) 
I 

l.'; 

4) Vater level(s) ill cas in&(•) prior to flusbin& .&...;}..=-· _.h ... =.e-· ·;.;....;:..«_. -_·_.J_../_._,7
1 

J 
<. ~ .. .;,a : Jl I 
.. 

( 
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5) Well depth(s) 

6) Other . --------------___...., ---------,--

--------------------------------------------------------------------------
-~-----~-----------------------~-----------------------------------------

In t.he space below, accurately locate sampling stations on a sketch map. 
Include a north arrow, prominent landmarks, flow directions, potential 
pollution sources·, and. any other pertinent information. 

IU:!iARXS: 

Delivered 
to Lab: 7 

Month 

I 
I . 
I • 

I 
I 

a,:. (Jb ... )b: c -.. 

-' ~I,. 

\. .......... 

-----· 

I 7 
Day 

. , -
Year 

-, I 
I ! . 

.·-·-·· 
• 
I 

______ J 

.J '1 ~ LK.- P.M • 
Tae 

(D • • • ' ~ ,.. · - • ... • ---'~-J.~u!'~tt. . .-:.'~'·~::...,r:;::,_.j!&~'~"'~· ~~-------1n•toab :",..... . :. :r- c~~ -~ -- -

~~ 

j 
.I 
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8 -- ----i- ------·---- ---.--- -1---~ -- w& _:,,/~·u~ _ ---

1
. -------r· ----- ---·-·-- ·- . . .. --·--1 -.-- ··----

__ ·_ --· ----· j________ ·- . ::<· ·- -- -·--.- . --- + ----- --~ ~=~ -~-... ·-.f;J1~ ---. --~.~·~--- -- ----·- -· 
D ~- - -+----"* ~-~-- :_ ~-~;_~_,J!~~/£,._J ::;»--- -------
:~~ ~~11<-:~ -~ ~-;-~---~~-_b· __ :~-~-~---~---~" __ _ 

. 1.
! --- .. ·- '). ·tt/f··· .... ~-~ '\ ---- ... -· i . 

•· . T- , l ~- -~ ;_sc, _~- --r l~-------'1 - -: , 
' II ' D,.Ji ·. . I Tl;t<:._-"-· - . i F-/f 

I 
I l' 
I -
~~ . 

I -
I 
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I 
I 

. i 
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----- . . I 

-- I ' 

~==:: ._ - ; .' 
tzfJ r.:--?·-' ~ // 
~~ . .:::0'4-'·i:P:t-.f , .. ::-' .. ' c----

---=--=-~===-=---.:.--.=· -=-· :;::1:- -- / - . . . -;r~ft.;e;t-. 

. ------

··-- ..... -· 

I ---· - ~! ···- --- .. 

I 

1- -

i -- -
r-. 

I 
I 

- .;. ----
•· 
I 
I 

. 
0 --- -·· ....... - -· ···-

-- - ... _ 

I - . - ... 

·--------
---tt·-..;_ _______ _ ------

1·---- . _.;.. -----·-- --- -------.--

-----·---- -- ---------
.. -- ~ --·-·-----··-

-- - ·----. -·--- --- -·--
·.··-- ----- --
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TYP£ Of OPE:RATION. 

Solid F'all Site 

QDtEitAI. STANDAlt)S 

1. oN SIT[ ROADS 

2. EMPlOYEE FACILITIES 

•] ANIMAl FEEDING 

WATU Ot.JWTY 

• MONITORING WEU SAMPliNG 

. 5 SURFACE DRAINAGE 

-6 REFUSE PLACED IN WATER 

1 LEACHA T[ ON SITE 

.. LEACHATE OFF SITE 

.,, OUA&JT"f 

.,_ C)P(N 8URfiiiNG 

. WTHET1CI 

10. BLOWING LmEJI 

11. LIMITtD ACCESS 

12. REFUS£ C0HT AIN[R$ 

13. ENTRANCE SIGN 

1• SAlVAG£ WATIItiALS 

~~ ---------------------
YECT~IS 

15 VECTORS 

16 ROLL BARS & r!RE EXTING 

17. PROVISIONS TO EXTINGUISH 
REFUS£ FIRES 

18 . SCAVENGING 

19 COMMUNICATIONS 

20 TRAFfiC PATTERNS 

covu Al't'UCATlOit . 

21 SPREADING & COMPACTING 

•zz. DAJLY ~R 

23 FINAL COVER 

z• FINAL GRADING & SEEDING 

HAZARDOUS & IP'EOAl. WASTI 

•2! UP(A~O H~AOOUS WASTE 

•26 IMP'tOPEff H~RDOUS 
WASTE DISPOSAL 

-·-;.·. 

·,,. 

INSI'ECTE9 8'1' 

C11r--JS tJpfj 
27 BULKY WASTE 

28. DEAD ANIMALS 

EQUI,_.ll'fT & UCOIDS 

29 OP£RATING EQUIPMENT 

30 APPROVED PlANS 

:•, 

~ 

•!t DEVIATION FROM A~D 
PLANS 

•32. HOUSEKU"NG 

•33. ENClOSED OVER-NIGHT STORAGE 

UNACCUTAIILl 

nt. bffts c::irded ~~bow identifJ ~I) Gl IW. l20 lAC 5 wtlich must t» cOtTec:ted bf 1M ...a 
~ .- 1C101W II specified ift ~ . 

-cltc:Jed ..-- wiolationl requirwl~ conldion and,..""' irian yn,aec:eptable rwti~ 

-~ I 

• 
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CLNtRAL STAKOAIOS 

1 ON-S!TE ROADS 

2 EMPlOYEE F'ACIUTIES 

•3. ANIMAL FEEDING 

Wl't'U QUAUT't 

! ' a.tONITORING 'WELL SAMPliNG 

5 SURfACE DRAINAGE 

•6 REfUSE ~CEO IN WA~R 

([).EACHATE ON SITE 

.. L[ACHAT[ Off SIT[ 

Ala OUALITY 

ncroas 
15. VECTORS 

WETY. 

16. R0U BARS & FIRE EXTING 

17. PROVFSOONS TO EXTINGUISH 
R[F'.,.'S£ F'IRES 

11 SCAVENGING 

19 C:OUW.JfltiCATIONS 

20 TRAme PAn[RNS 

CO'fU Alf'UCA TIOIII 

CJ-. J. 
-~~.!.' 

.. 
· .. 
J ,, 

---~."-· 

27 BULKY WASTE 

28 DEAD ANIWALS 

lQUIJI'tllNT ~ llCOitDI 

29 OP£RATING EQUIPMENT 

PttOCUSINC fACILifiD 

.,_ OP£N BURNING 

21 SPREA:IING & COWPAcTING 

•22. DAILY COVIR •33 [NCLOSLD OVER-NIGHT STORAGE 

AUT"£TICI 

10. BLOWING LmER 

11, UWTT!O ACCESS 

12. REF'USE CONTAIN[~~$ 

13. -ENTRANCE SIGN 

' 11 SAlVAGE WAT[RIALS 

23. flNAl COV[It 

2' n'W. GRADING & SEEDING 

HAZ.UOOUS ~ INCIAL WAITt 

•25 UIUJ"''IY£0 H~ROOUS WASTE 

•26 llofflltOf'EJI HAZARDOUS 
WASTE DISPOSAL 

The it-"'1 c.ircled abowe ideniHJ ~a) of Rua. l20 lAC 5 which muat ~ ~ br the RUt 
~ OIIOOnW If apectfted ift ~ . . 

X 
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FEB 0 8 \984. 

fES 1} 
c "'":: ,.,.. ·~'),t 
··~ 

.... -..... ... _ 

J~n •~. lyle JJJ 
!a rn.-s lf\d Thol"f'~rg 
1313 r-oe rc+t •nt s Rank Bu 11 cf1 "o 
ll'\d1an~po lh. lDd1a,a 462!'>4 · 

tear llllr. t:yl@: 

~@: r.ary Dev@l~nt ll~f111 
,r .. ry, !ftcti ana · 

Tht'* you for .)'tttir letter of r.ctnh~r 7, 1~3, requ~lt11'g tt't! ren~Wal of 
Gary O~welOf>P.ll'"t larHtfill fro":' the ftder~l h1zart!ous •ste .-r.•g~ ... nt 
Sy!t~. Baserl wpnn the 1nfo~atton you havt! supplha. plus ot!'\~r 1nfonr:l• 
t1on 1vail1~le to this off1c!. the fac111t) ts required to have a P."ourcE 
C~ns~f'"Yit 1on and RecrwPry Act (~r.u} pe""1 t, Inc! JWty nat ~ ""t~rawn froa 
the hazar-dous •ut~ syst"'. · · 

Tour r~tPst h bisf'd llf'OPI tt, .. quaPitity of hazar-!olls .wst" ~hposfld of 
1t thf brH~f111. Rrr.A regultt1ons do ant prov1de for "11WPrs of closure 
or po!tt-cloisure requ1ri!JIIents ~aslld vpon t"'ft quantfty ef .... ,t.ts harwfled. 
F~rthe,.,..,re. w ha~ .1eal"1"~ t"at ycur stat~nts eoncflrr.in~ the wastes 
that t;ary fie¥~1~f't hl!s tceeptfl(f frCI:' mr1can Chr1Cll1 5er-.1cll, Jtte• 

- ,,... 1 naccurat e 1 n se ~ral l'"eSJ>4tct s. ·A P"Kfllf't 1 ns~ct 1 ~" of API!ri can 
Cht!"1 cal SerY1 ce rnP.el P.d that 33 sP,1 ;:n.nts of t.azerdClls • ste, hl\ell~ 
FOOS, ~ s~t by nn1fest to ~,., O.welt'J)'IIItnt fft 1981. £•ctt sh1pant 
•s •p~oxk.,.tely !.750 p11ons. In edd1t1o"• w Wf"9 1ftfor.H that 1 
ftti'ther Of Sh1 pr:l!nts fit tM 51112 Nterhl W~ ~P'OHCIISly le"t •tthcut 
Nn1 fests frcr. ~fnber· 19• 1980, ~~nt11 :-early lCIRl. Th1s contrl(t1cts 
your ..statt!Qint ·that only four to 1 ix loads •re rece1 wtl frort A~rican 
t:hr1c,.1 Servt ce. - - --'- ~ · 

l'\e hazar"'Jaus waste fNI!'ber f0(•5 naprnents terta1n ~-~a10Cit"ated solvents 
Wl1ch are 11st!d as htzardCIIS .astH for the pr~rt1ts .of 19"1ta~111ty 
•~ toxtctty. Our understand1ng of .the process -"1ctt generetH ttoe waste! 
1etds us to b@11ew that any of the hazard~s •ste ~~ "1f'dltd by -
~r1cal' C"e-1 cal 5erv1 ce vs1 ~ht .be prestnt tn the "astn se"t tn ~'Y 
~ ... l~nt. Tltts 1~telud~ haiardous Wltfl ~rs root. f!"tl2. FM~. 
~t7,·u~31, t:U', t!t'ln?. ttl~, r"-"01 lnr' Jon~. ne ftrst thl"' .. wastes 1n 
tt-1s Ust ll"'e tlazar~ous ~.au5e o! thP.1r tol1city •. ~ ... r1~" Det"tca1 
SeN1ce also handles p•i"t mste, -"1ch ••Y be t.uard111s du• to heevy . 
..tal toxtctty. Th~ref~re, ~ f1n~ your assertton that ~rtcan CheP-1Cil 
Serv1ce wtst• 1s only 1,nnal>)1e to 1'-oe 1Mil1d. 
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f1u1 1y, w ctt sco'l'tred that Ue Al!t!r1tl" Ole~1CI1 Sel"v1ce .astH wre . 
~ot ~1xed w1th sand_ to •1~1ntte 1g~ftah111ty, IS ,our January 24, 19~, 
lf'tter ta ~1"9@ fiar11nd stttl!'l. ~ co-tl1x1"9 ot sand an~ w.stes dtd 
f'Ot t>eg1 n unt11 late 1981 or e1rly 1982. 

111th r~~ct to your .Qunt1on CC)f)Ct-,.,1"9 the app11cab1l1ty of •~ r.Fq 
Partl 264 aM !6~ to t~ act1v1t1es PP.rfo~ by fJiry Oe•el~nt Laftt¥111, 
,1e11e f1ftd encl ose4 1 copy cf the ~vA'ber Z2, 19R3, F'l!~r! t rteg1 ster. 
Th1s pe~rrettt clar1f1es t~ ep11clb111ty of the ~uardCJJs •ste ~ttl
aUons to ertst1ng fac111ttes ~fen fail to qu1l1fJ for 'inter1r" status, 
sue, as Gary 01!'¥el~nt. · On ~e S?.n9, 1t fs statfd that •rPA taas both 
the statutory and r"'!'gulatory tuthor1 ty to _,ply e1ther the Part 2'64 
~·neral pe~itt1~ st!nda~ or thl!' Part 2~5 1"ter1~ status sta~arrls to 
eJCht1ng fact 11t1es W..1 c:h haw fat1P.d to ~uaHfy for 1nter1111 status. • The 
docu~~t sets fert~ an ~~~nt to •o CFR ~165.1 which ~stah11shes that 
Part fali~ 1s th~ appra,rJatP. set flf. stal'!dirds ippUcable to fae111t1e' 
IUC, IS r~ry Dr¥e1 ~nt ·l1Mf1l1. unt11 I Pl"'tt 1s 1ssuet1. $1 nCI!' the 
State cf l~d1ana tits retei'f'ed Phase 1 inter1t!l authcr1zat1on, the lndiane 
~Ute Board f1f fo'ealt~ (TSft~) 11 ,...sportstble for ldP!1n1steri"9 t~ t"t~r1111 
tUtus stantil,.t!l 1n 11fiU of the Federal gowrrment. In~ana has clar1f1ed 
the app11cab1l1ty 1Ssue by ttel!ting 626S.l(t-) 1n tfole1r 1(4D;>t1on af Part 
1~5, ane tnsert1nq 1af'ISUI9tt ..tl1ch 111kes the standa,.t!s appl1cab1e to a11 
hazardous ·-.ste fac111t1es f"t91r:d1~ss or pen:11t status. 

·Factors ~1ch ISf..t-! .,Y cofts1ner 1n ~prcving any closure tnd post-clcsure 
plans ~~~1tted b1 the 1a&1f111 do 1nclurle t~e qulftt1ty, t~s of .. ste, 
and ~thods of mftntge~t. ~IUSe of the 1andf111's r~ated rat1n~s of 
•unaccertahle OJ)fl'f'"tt1o!1• tn Statt 1nspect1ons, tts location tfl th .. t:ranrl 
Caluf'Ht J1wr f1oo~la1,., an~ t~ ttctual quantity anf'j nftture of A~r1ean 
Chflll'l1ca1 S~f"Y1 ce waste ct1 spos~ of therf, .. be11fl"le ttl at pr~er closut"t 
w111 1n\'nl¥e a CSH1~n w1th nuF~er~s protective Rasurl!'s. 

~ h~~ eon«1drre:f t~ &h<Wf ftcton, plus tt-e ~~~ Or~e,. l"!act)f!'d be~e" 
· the Envfro,ro(.nttl -.neg~nt ~trd and Gar') f\ewlor.~"t 1n Nrly 19q3• 1"tf 

hl\'t cOMltt<'ed th.tt H 1 s Mit 1 n thtt ptb 11c 1"t•r-.,t for f;a ry f't!fl! 1 np"'e"t 
Lanctr111 ·to bfl hsU@d 111 Itrte,.Sa Status trwqp11anr.r le-tter fo,. c~ i ,.,ed 
ha:er~ous ~ste op~rtt1on. S1~ce the la~ill dOPS not hav• 1~tf.r1~ 1tatus 
or 1 ~nrrit, closttre ar.d post-elosUPe are requtred. · 

'" s~ry. {1) Sary r.~v.-1~nt laMf'1l1 ft 1" Y1o1at1o!'l of ctr.t~ ~t1ott 
300!-, plu' .{' cr~ ~1,270.~(c), ?70.10(al 1ft~ l?4.~(e), for dhrosal of 

· t-ua~Clls Mlste~ W1.thout a pe,..1t; (?) t'-tt 1anrlfi11 1s sut\ject to f'@9uht1on 
vn~r 3?0 Incnana Ad~n1st,.at1'e Code, Art1cle •; end (~) th• 1anrlf111 
.-ust URderg~ closur• rursuant· to ttr\tse ~,,,at 1or' to IV~'1t! •f'lforc~~nt ' 
act fOR by .this oft1ct!. · 
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'leu• contact .,,.. R1d"a,.d Stllnd,.oss, It (31!) ~6-~~F, tf yCIJ h'ft 1.-y 
qwest10M lbQ.•t thh Mtt.,.. 

' I "· $1 ncere 11 yours, 
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a:ar1 J. 1:1 ep1 tseh. Jr., Cft1ef 
Wute ~nase<lll!'f't Brandt. 

E"c losure 
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.. -- . STATE ~OARD OF HEALTH 

INDIANAPOLIS 
.. ·. ' I OFFICE M:Ep,ORANOUM 

DATE: January 23, 1984 

TiiRU: Dan Magoun~ rl TO: 

I 
fR(Y.ol: 

I 
SUBJECT:· 

I· 
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··-: .. -.t:6.·.,~_ 
,,-,,;;.,:~'-

:Ga:y Development Landfill file 
eg,~~e County 
·~; ' . - ~tf"'_ ,4o~ . . 'l'fl 
Stuart M;ller,,~~ 

. Division of Land Pollution Control 

Mketing on January 5, 1984 

On January 5, 1984, Mr. George Oliver, Mr. Bruce Palin, _ 
Mr. Mathew Schers-chel of the Attorney Genera 1' s Office, and myself met 
with Mr. Larry Hagen and his attorney, Mr. John K-yle,III, at the Indiana 

_State Board of Health Building. The following ;s-a list of the 
discussions: 

1. Over.the July 4th weekend, the Gary area received seven inches 
of rain in a two-hour period. As a result, the Grand Calumet 
rose above the 100-year flood stage and spilled over the road 
and into the Gary Development Landfill site. It h estimated by 
Hr. Hagen that 100 million. gallons of water infiltrated his 
site. Also, a lot of sediment was added to the site. Mr. Hagen 
lost both cranes and many pumps. On July 14, Mr. Hagen went to 
louisville to buy a crane. He bought one for $137,000 and had 
it shipped to his site. Due to the bolts be.ing cut on the 
crane, Mr. Hagen had to order new parts and the crane was 
finally operative by the end- of August. Out-of -pocket expenses 
ar~ estimated at $300,000. 

2. My inspection of August 25, lg83, documented the Gary 
Development Landfill to be unacceptable. Tbe water had still 
not been pumped out by this date. They requested that this 
inspectio" be rescinded and not used in evaluating a renewal 
application. -

3. My inspection of October 13, 1983, documented the Gary_ 
Development landfill to be, unacceptable. The water had still 
not been pumped out by this date, although progress had been 
•ade. They also requested that this inspection be rescinded and 
not used in evaluating a renewal applicat~on. 

4. We discussed the soil borings that were required on the west 
wall as specified in the Consent Decree. Water is standing in 
this .area and it is too wet to do borings. They suggested that_· 
Vulcan Materials is the cause of the water problem. They also 
contend that due to the manner in which the wall was 
constructed, the borings won't tell us anything. 

• 
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.5. w,.discussed the special waste revocations recently sent. They 
dLi~:- Jt believe that there was just cause to revoke these 
a_p,:-:;Jvals. Also, it would make Gary Land Development go 
~~":~\..:;!"'upt. They indicated that they needed these approvals. 

- 6. We_~;f:lscussed the Gary Open Dump and what they thought could ·have 
be-~:~:- done in this matter. Mr. Mathew Schersche 1 was going to 
lo'c* into this to see if anything else can be done. 

7. We briefly discussed the Samocki hole and they indicated that 
materfal from J & L Steel was being deposited here. 

·a. We also briefly discussed what_needed to be done to properli 
close the site. We indicated that Rule 320 lAC 5 outlined 
requirements for closure. 

S~/tr 
cc: Mr. George Oliver 

Mr. Bruce Pa 1 in , 
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LAN:J PJLLJTlON CONJROL SAAPLE SHEET 

---------------·-····...;.;·····--·· ·----------
~--~~~--------~----~~.-------------------• ~~~l;oo~~;t '"' 7

/ ~~:'·/ j.o ~:~a.m. U· 
Collector(s) 'Br:.·a.pve,~ r ~,:ZL.::_ 
DeliveredtoLab 2· 121 I ~.i .< :..lLa.m.o. 

~ · By(Signatureyk. d c:;;:.y__.., 
II CONTAINERS Field ' lab Solv Rinsed 
~ No. 1 l Plastic Bottles ~ ~-

NO. Glass Bottles 
No. Glass Jars 

. !I. N:J .. Purgeab 1 e Vi a l s 
.. TOTAL 

• ~SE~~S USED 

S!::?le !C9-
' No Preservative Used 

* 

Kind Lot No. 
* 5~ H2S04 · 7-t!J-f 
* H~03 ~~-?I- 21 
* 5~ NaOH 1-13 ~/f 
* · Hg ·ores. £ t>$-.2 

I For Enforcement ? Yes 

SAMPLE TYPE(~ircle~e) 

. 
• Well ~on . ._elL. Ash Indust. Waste 

Waste Pile -. ~ Creek Leac~ate Soil 
Ditch Oil Sludge 

11 Lagoon . _ So 1 vent Sand · 
Orurrmed Waste 
Field Blank· 

Pmount 
2 ml. 
5 ml.-
1 ml.-

20 ml. 

Solid 
Fluid., 
Mise:.-, 

f { 1GR.aM AREA - -
: ·.. RCRA CERCLA Solid Waste ~r Monit~~ 
I Results Reauested By ---'---·'---
I Handling precautions? 

If yes. why? _____________________ _ 
Yes \~ 

• 
Approximate r~~t~ation(Worst- Case) 
~e~ than 10 PP!!-~ lOO~pm 5 S greater than 15 S 
~ . ' 

• LAB lhFORMAllON . . . 

' Rec'd By----""""'"~~---------
COae to: TC 

• c:;;::: /t , 

Other ____ _ 

• 1.1e1f ~J: 1' 

.' .. ~-~ ~·~ 

.,_JtlliC. 

S.ri,. 

::. .. , .. 
Olf"CCII~ II· Total 

o.eu 

lltl"tllf'J 

Stlt~i"' 

Silwer 

lliCktl 

lf'll!'l· Total 

ICtflg '"'" 

Soc:illl 

OllOr'fcfet 

SI.Jlfatel 

"'enol 

trenide·Toul 

- -
_c,~~~.~~._,~ 

··-
CD :I . -~ 

TOC C2L 

-- . 
·-. -

ttl 

So. c-t. 

So,.,_,'"' 
So It., -l'i 110 hef 

Flasll Ptlu•t 

PCI 

lllatile 0.,1. 

Eatract .. le Drl'· 

I 

Page / of 
. - ..... ._...__. 

/ 
._, ... ~ . .. ........ 
wg/1 '/ /. s-
11911 I ;,·Cl. 

"'" / <: ;;; • 

ut/1 ("" <: /&'. 

119/l /I c::: I(/. 
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111;11 I 

< ~----.. ,~ . 
I 

.,, 
-
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- -· 

s.u. / 7-'1 
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-~~ I .- p -'-1~~~.· 
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-
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u th d~..... . ) 7'_-:· I . c, I I sam? 1 i n g ne 0 s • Q,..J; . c: ompo s 1 t e . . ;.Jdi!L' ... ..:..~...:..'..:.....-..,.--~c-f'i~·..(l.Au_-t-'L.>"'",.,u.c-5c~t;cL"""'---------.:.---.;_--' ~ r J . .. ...... ;_.~· __ ::.,..:· ___ ,..._ _____________ _ 

I 
-----------...;.;--_;,~-· ..... , ___________________ _ 

~~----~---------------------------------________________ .;;,:;;.;.--------------------
I ~·~oling Notes: Kla ::r:"" -- z::·S·i~>'AC >h:Qslf.. r A ¥'! 

..Je:-tt~c hes 4 s __ (:O£: C3 __ sn:>..t Al · "'<!/ 2'!ry-;_ 

I MAP: -
I 
I 
I 
I 

' I 
.I 
I 
I 
I. 
I 

' I 

SAMPLE PRESERVATION 

r 

. A11 \1'1101n \fiD.,1d till 'cef llut 01111 tilt •llr~ S-lrl siiDUl. 

'"'" ...... 

• TOC •• , t~•t•'· 
"·• .,.,, •• ta.a 

5 •' MIIOJ/1 tt~- • Ice 

zo •• (l.tl llt:f'l07 ,. zs 
•ll/1 iter • kr 

1 •1 ~ IIIOM/1tWt- • Ice_ 

1 el sar. ICZSo.t/1 iter • Ice 

I wl ~ GOI 'lttr~ • ke 

"''· ..._, 01orlM ke . c. .... 
Ice 

k• 

Ice 

1 L PltsliC 

Soh lht 
.. 1'1 .llr 

...... le ..... , .. , 

• • 

' 

< .. 

S~PLE RECEIPT 

" 
. . . . ) . 
• 
• 

Split Sa:nples Requested: Yes. -~ 

Split~Samples Accepted: Yes ~ 

(·s;g;ature): ~<=\\~)""%. 
Send Results 1o: 

Name : (;- AR. t) 0 ~ t)E L Off\,1..1 I C a l:...o~ < . 
Address::,'\ tl. C..Lt ~' l\"' ~ 

J.c.Bt:;t be'b G~y ~o. : 
. . 4b'fCk 

--------------------~~~s--
Conlnents :, _______ .....;.. ______ _ 

LPC Rep(Signature):. _________ _ 
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Samo le I. D • .-.,~ !ir:u.lt A Control No • ...::<:>...;.,-.-~. __ ;... _____ _ 

s amp 1 e Lac at ion. ___ __,._---......;._ ________ ~-~----~··..:.~-:-.. __ 

-----------------:---~-~- :.:.c-.c:· .. ,-

Site Contact :.. ~, t:~-' ._c ·I Sample Date ~ I ~ u I ·~ _J_:E..£ a.r11~ ~ 
Collector(s} ac,.a:va·r ~ 4zd~wd' 
Delivered to Lab 7 I :21 I r? .;.._ :?cJ a.m·. ~ 

• By(Signatur~ ,£ ~.....-:C;__ .. __ . ·_ 

I CONTAINERS Field lab Solv Rinsed 
No. 1 L Plastic Bottles s- ~ 

· No. G1 ass Bottles 

I 
No. Glass Jars 
No. Purgeable Vials 

• ·. TOTAL 

PRESERVATIVES USED Kind 
* 5~ H2S04 
* HN03 

Lot No. 
7-~J f 
:-~1-J.. 
-f.) -d * 5~ NaOH 

No Preservative Used * Hg pres. 7 -;"3 , 

* 
For Enforcement 1 Yes 

SAMPLE TYPE(Circ~ne) 
• wen ~~- weU; Ash 
~ Creek ~ate Soil 

Ditch Oi 1 Sludge 

lndust. Waste 
Waste Pile 
Dru!TI'ned Waste 
Field Blank 

1fnount 
2 ml. 
5 ml.-
1 mf.-

20 ml. 

Solid 
Fluid 
Misc. 

-• lagoon .. Sol vent . Sand 

· -' 'JGR.AM AREA · --~ 
.• '- RCRA CERCLA Solid Waste u;.;;.er ~.on~ 

Results ReQuested· By· ___ / __ _:/_· __ 

Handling precautions? 
If yes, w~y _?._ .. _. ____ .....;.._...;_ ________ _ 

No 

• 
Approximate Concentration(Worst Case) 

. ~ess than 10 pp~ lOO~pm . 5 S . greater than 15 .S 

I. 
I 
I 
I 

. . LAa INFORMATION . . 
lab No. -r/J 3 ,('Date .:J.._I~I.:L2 2.= 3oa.•([9 

Rec • d By ____ ...;{/J~:__:___..._;..., ______ _ 
.;o_de to: 
Camlents: 

fc Other ----

I ~., ...-.: ~, . 
"'!"'t 

.... ;.,. 
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OI~;,..To:ll 

IAI:I 

llt"'t11ry 

Stlt"~~ 

Silwer 

1r1 :ut 
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"'"''"'" 
Soc1 .. 

011or1Ciel 
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~nol 

~ 

CrelliH·Tou1 

Cfi'IIOt•Frw. · -

= 
10C ( .. 
101 \'. ·. .. 

.. ·-,.. 
s.. Cofld. 

Solid•· Tout 

So11ds•l);nohed 

""" 'sl1•t 

PCI 

"''' i ,. Ortl· 

fltrecualt ~~. 

Pa"'e I of I 
::1 .. _ --- ---

..... • 4 . . 
.. ... - J • 

yg/l /' (}.7 
:1911 / 1/tl. 

"'" . I' I c:: ;t. 

"''' ;I <to. 

11111 / <./(). 

yg/1 I C: 0. I 

11111 / I o. 3 

ug/1 I I /0. 

ug/1 /I .-: /P. 

ug/1 ., s--.o; 

·"'" !f 390. 
lli)ll / I 7 '7. 
-.n / /3 o. 
-.n / y 70. 

ut/1 ( < !5"~ -
11111 /7. 

. 
/ 

"" .. ,, 
~ I 1 ;~.. r 
..11 

s.u. / /. C1 ... 
~ft:Jj PI /s-P. -.. " 

. ·-.. " / /700 . . , 
""' 

Me ....... " •• 

'"..,.-&cs,... 



.• .. 
I . ' 

I 
-,;.,__.----------------~-:.-:-_c~-- ____ ._..;.. _____ _ 

I )im:l 1 i ng NoteS :~AJw;o~..._.,..,j!A~t;1au.....· ...___..£::._:;1;.att:.LI_...,/Su..u:..c.i~.,£'""f---"'u~5~t!"~W';...... ... dc.c...sz....:=>· ~12 / . 

I MAP: -
I 
I 
I 
I 

' I 
I 
I-
I 
I 
I 
r 
I 

SN4PLE PRESERVATION 

111 ,_,n ,...,,, w teN ·-.,t ••1 tftl ••IA'P n•'•• siiDttl• , ............ 
s •' ..U/1 tur· • lu .· 

Z'O •1 U.SI UCrZD1 to lSI 
IIIOllii•Ur • ·Jce 

1 ••· SOl -.GM/1tUr • leo 

D. TOC, ••tratn, 1•1 ~ ICZS~/Ii&M' • Ice 
II., "'-'•• 11.1 

I· I •1.10& lt501fllt~ • lc.o 

''''· '"· Dllortan b .. c. .... 
.Soh II .. " .. . ,.,.,. .. .. ".,, .... 

1~--~----~-----~ 

" 
• < ..•... ) 
.• 
• 

SA'<tPLE RECEIPT 

Split Samples ReQuested:·. ·Yes 

Split Samples Accepted: "- Yes 

(S1gn~tur~): -:ck\ .. 1\.~ ~~ -;~ 
Send Results To: 

N.Mie: Addre._s_s_=-------------------------------

• 
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TO: Gary Development 
P.-O. 6056 
Gary, Indiana 46406 

.ATTN: Mr. Larry Hagen 

. ' :,· 
'._I , L ~- .• ~ l . .....# ......,) ~ .., -, ~ or.... . ' - • ""\ ' ' ' -" 

. . 
GULF COAST LABORATORIES, INC~ 

2~17 Bond St.; !'!lrr F'orHt South, lllinot• 60466 

Phones (l12) 5~~--~300 (219) 115-7077 (115) 723-753 

A H A L Y th.r :_~ l. R E P 0 R T 

DATE: February 24, 1983 

RE: Monitoring Well Analysis 
Sample Date: 2/08/83 

. North Well · · 
GCLt 35969 1 

.· 

A PARA."-.ETERS RESULTS 
~.~------C-h-lo_r_l-.d-e-.----~----~--------------------8-3-. __ m_g_/_1--. --~--------------

COD 45 mg/1 
1--~------------~------

Bardness 290 mg/1 

' Total Iron . 1.1 mg/1 

pB 7.2 

I Total Ois•olved Sollds 1,115 mg/1 

1·~--------~------~------
~------~--~----------------------------------------

I...---. -~-__;_._..;,._ __ ~_____;.--.....;......__. ~. 

I 
I 

~ 

ANtytt _______ _.. ___ o... 

file:///7M/e
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fO: Gary Development 
P. 0. 6056 
Gary, _Indiana 46406 

~TTN: Mr. Larry Hagen 

GUL.F COAST LABORATORIES, INC. 

2417 Bond St., Pm~ Forcrt S.out~:. !lllnoi1 60466 

·Phones (312) 534-5200 (21R).-:"ii:~7077 (115) 723-75: 

DATE: February 24, 198-3 

RE: Monitoring Well Analysis 
Sample. Date: 2/0·8/83 

..S.outh Well 
GCLt 35970 

.. -~--P_AR __ ~ __ T_E_R_S __ ~--------------------~~R~E~S~U~LT~S~--~--~-----------
~-- ·--·. ___ c_h.....:l_o_r_id_e _________ ......;.__~ ____ 2_4_s __ m.:.g.:...../_l _______ _:_ _ __,... __ 

COD 630 mg/1 

1--- - Hardness 1, 060 . mg/1 

I Total Iron 0 .·J ing/1 
. - -···· --------------=----,-----

pB 7.2 

~- -:---- Total Dissolved Solids 1, 870 · mg/1 

-· 
I· --
---(.... -

I~---

~~ -~~ 
1--
---· 

1----.------~--------_;__-

--~----~----~--------
I 

. ·. 
~-------.,... 
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TO: Gary Developznent 
P.-o. 6056 
Gary, Indiana 46406 

ATTN: · Mr. Larry Hagen 

PARAMETERS 

Chloride 

coo 

Hardness 

Total Iron 

pB 

Total Dissolved Solids 

GULF COAST LABORATO~IES, INC. 

2417 Bond St., P1r1t Fore1t Soutl'l, llllnola 604$& 
. ·. ::. ~- ... 

ANALYTICAL REPORT 
.-:;,. .. 

'· ~-~· 

DATE~ February 24, 1983 

RE: Monitoring Well An'alys is 
Sample Oa.te: 2/08/8~ · 

...West Well 
GCLI 35971 

RESULTS 

325 mg/1 

40. mg/1 

· 320 mg/1 

0.3 mg/1 

6.8 

1,070 mg/1. 

~~----------....:..__--~-----.------:-----
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ST-ATE or INDIANA 

COUNTY 0 r AAJll ON 

) 
) SS: , BEP'OR£ THE ENVIRONMENTAL MAHACDtEHT 

BOARD OP TB.! STATE or INDIANA 

IN T1a AA'I"'nR OP 
GARY D£\TELOPMEN'I', INC. , 

. Petitioner, 

•• 
THE ENVI ROHME!HTAL 
""'NAGEHENT BOAAD.OP 
THE S~AT£ OF INDIANA, 

Reaponclent. 

) 
) 
) , 
) 
) 
) 
) 
) 
) 
) 
) 

CAUSE NO. •·Sl 

S!TTLEM!NT AGR!EM!NT AHD 
.RECO!'t"'lESOEO AGR!£0 ORDER 

Co11ei now Petlt.loner, Gery Developt~ent, tnc., by counael 

and by Larry Ra9en, 'vice Preaident and. Generai Mana9err and 

ca.ea now ReaponCient, the Inl!1ana l!!nvlroMental Managaaent. 

l'oarCI t•Dm•), by Linley haraon, Attorney General, by Mathew 

Scherachel, ~-pUty Attorney General. The partie• ahow the 

B•arlng Officer ~t they have·reaolved their difference• and 

a alit th~ Rear lnCJ Officer to rec011111and an order to 1MB ln accor• 

dance with the tera• and condition• aet fortb in Part II below. 

1. HISTORY AND BA~GROOND 

Jn early 1173, Pet.lttoner b~an to explore developing a 

aanlt.ary landfill ln a alned-out, water•fllled, .. nd pit ln 

C:.ry, IncUafta (beceatter called the •au:e•). Qn N.ay u,_ ,lt7J, 

The Indiana Straaa Pollution Control aoard t•spea•) approved 

htlUooer•a propo .. l to dewat.ar t..he aan.i p.it. C. .IY~W.lt, . 
1173, SPCI trantecl ,..Ut.l.one~. o.auaetl• Peralt IWllJ, 

tl\ereby auo.t.., ~.-rat.ory caa.U.Ctl• --~~ fo~ • aanltar7 

landfill to begla. 

., 

-~. 

. .. 
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On August 29, 1974, the State cond~cted lta final inspec

tion of the .tte wbich led to SPCI's granting final approval to 

Petitioner to coaaence aanitary landfill -operationa. 'ftle 

landfill began accepting aolid waste for disposal in September, 

1974. On Pebruary 20, 1975, SPCB aent Petitioner ita Operating 

Perait, No. 45-2. 

On May 201 UBO, SPCB approved an Agreed. Order nec)othted. · 

betveen Pet1t..1oner and BPCB •taft. 'l'hia Ordec required thet 

Petitioner aubait within 180 daya of May 20, 1980, an applica

tion for a aodification of_ it• original con1truction perait. 

This application waa tiaely aubmitted to SPCB on Noveaber 14~ 

uao. 

on February 16, 1182, the Indiana Environaental Kanageaent 

Board (•EMB•a in the interl•,_EMB.replaced SPCB as tbe Indiana 

agency responsible lor landflll perllita) notified Petitioner by 
( . 

two ne·arly identical lettera (hereafter called t.h• •rebruary 

.16, 1982 htter•), indicating that lta Operating Perait 110 • 

•s-2 had been renewed ~d that ita revised conatruction plana 

aubaltted Novelllber U, ltiO, bad been approved, both alolbject to 

nine conditione. Petitioner tbereefter filed a petition for 

hear lng, contesting tbe iapoal tlon of t.beae nine ccmdU.ioea. 

Iince that t~•• U.e partlea have nec)othted tbe agne•ent 

aet fortb In Pac~ JI below, resolving the hauea in dispute. 

'ftle pertlea r~~qMet t.bat. U.. ... rint OUlou reo~Dded tUt. 

DIS ... tee U. pro•hlona of Pitt IJ below aa U Agreed Order in 

• 
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I I. RECOM."\!!ND!:D AGREED ORDER 

It ia expressly agreed and 11ndeutood tbat the provhiona 

of thls Recommended A4reed Order constitute a •odification of 

Petitioner's aodified Conatruc:tion Perait No. SWlll and Operat• 

ing Pec111t No. C5•2. 'l'o the extent that thia ReC:OIIIlllended 

AgrNd Order ia inconslai:ent with theee two per•ite:' the 

drawings and narrative subaitted on NoveMber 1'• 1980J or tbe 

State'• Pebruary 16. 1982 letter, the provlaione below.ah&ll 

aupercede auch lnconailtent provislona, and aba.U govern 

conatruction and operation• at the alte fro• the date tbia 

Racoaaended Agreed Order 18 approved by IMa. CThie date 1• 

hereafter called •the effective date of thia Order.•) 

1. Conditf.on No." 1 in tbe Pebruary U, 1982 letter • to 

wit: Sandy, tranular .. tertal under' the unified aoil claaaifi• 

cation sw and SP will not be uaad for datlr cover at tbe alta, 

reaalna unchanged. 

2. Condition No. • in tbe Pebrqary li, 1182 letter la 

deleted and r.eplaced by the followinga 

Petitioner 8hall notify a ataff •ellber of 
tbe Indiana Division of Land Pollution Controi 
(hereafter called· •ataff•J Dy phone at leaat 
.. ven daya in advance of the inatallation of any 
required leachate collection ayat .. on-atte, to 
allow etaff to 1napect a.ach inetallatlon. 

a. Attar a.ach notlflcatlon, Petitioner aay 
lnetall the ayatea on tbe appointed day at the · 
appOinted hour, or •• aoon tbereafter •• weat~r 
per•1ta, whether or Dot ataff la pre.ent. 

·b. If •taff 1• DOt pr•••nt for ~b 
IDstallatlon, Petitioner aball doeuaant with 
pt.otoqupha and narrative that· the tutallation 
co-p11ea wlth Petiti~nec'a ... nded COD8tr.ction 
per•it. 

-J-
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c. A.ny required leachate collect ion ayste• 
ahall be installed in co•pl1ance with the a .. nded 
conatruction perait. 

• 

l. Condition No. 5 in the February· 16. 1982 letter 

regar~ing the diachatge of water fro• the aite into th• Crand 

Calument River or other vaters of the State of Indiana ia 

deleted in ita entirety. 

•· Condition No. 6 in the February 16. 1982 letter ia 

deleted and replaced by the folloving a 

It ia not necessary that Petitioner inatall 
th• seepag• collection pond detailed on p.9e 
aeven o~ Petitioner'• Engineering Plan. Peti• 
tioner agree• that no aolid waste will be de
posited in •standing water;• the phraae •atand~ng 
water• ahall not be conatrued to aean de a1n1aua 
a•ounta of vater or aaall rain-filled puddlea. 

5. Condition Mo. 7 in the February 16, 1982 letter ia 

deleted and replac~ by the followinga 

. !he Clay Periaeter Seal along the soutbaide 
of the site ahall be conatructed to an eleYatioa 
of 589.7 NSL and ahall be at leaat 10 r .. t wide. 
'ftle partlea expreuly agr·ee that the portloa of 
Petitioner'• landfill located at the aoutbeaatarD 
portion of the aite wbich ia co•pleted and at 
fln.l grade aa of Decellber" u. 1982. will not be 
affected by t.bh requireaa~t. · ;:: 

6. Condition Mo. I in the February 16, lt12 letter la 

deleted and replaced by the following: 

'!he four on-alte aonlt.or1nq vella wUl be 
u~led oti a q\aarterly baala. !'be aupu .. 
ao"tha are January. April. July, and Oc:~oo.~. 
wl tJt aaaplea ~o be ~allen at tba end of e.c~t IIODU. 
'&ncl andraecl. 

a. aeaulta of ~ .. t••~ ahall be aub• 
alttecl to ata•r by ~be end of the follow1Dt 
aoe~. 'ftle p.araae~et1 to be ~eated •re ~1«1 ... 

-·-
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che•ical oxygen deaand, total 1~ 
iron, and total diaaolved _ soU..l. •. ( ·"~sa, total 

b. Petitioner a9reea tG , . 
vate or repiace the one aonito~ete and r•ac~i
ita construction plana to be~well ahown in 
eastern boundry of the aJ.te, __ h"'i--:~d alon9 t.be poaaible t.o do ao. · .. 'Z_ ia physically 

7. ~he aodified construction \ \ '!'\• approved February .16, 
.1982, called for coapaction of the 

.. ' ·' ~- per iaeter wall around the aite and testing the clay used ' . . :·• cdnstructlng this wall 
in accordance vith·the 90,.Standa'w 

· 1 •octor Density Teet. 
Petitioner has found it technical!\ · . 

· "''d econ011ieally iaprac-
Ucal to ut Uize thi • teat. , llespo,~ , 

"'' 1 t: haa agreed to substi
tute for tbia teat any teat accep~~. 1 . -

• to ataff_ wbich will 
accuratelY portray the perll .. biU t~ 

•·1- the clay periHter 
vall. Accordingly, Conditions tvo 1 · · ''·' three of the Pebcuary 
16, 1982, letter are deleted and '' I 1 ...... - u wltb tbe followlngl 

a. Within 45 daya of tb• 
tbia Order, or if weather cond.,,~feetive date of 
ta~ing the borinqa within thia \ 1 ~ns prevent 
aoon thereafter •• weather: pe''-t II·• period, aa 
will have four aoll borings '"''•l'r.· Petitioner at an angle) taken fro• the U \,' · aay be dr illecl 
randoa locations along the val\ ~ ~••t vall, at 
aaapl•• taken at five foot d•PH ~ith apl~t apoon 
each boring. Blowcounta will· 4-, fht.rvala in 
each eplit spoon aaaple taken. f•corded for 
teaa vUl vt•ually inspect u.a • 1 : • aoU boring 
eaapl•• taken fro• each hole ch 1 \ f 1 t epoon 
lO<J of their obaervationa to ''': . ~d and keep a _ fiable lrrecJuhr ltiea or void• . ••de any identl- _._. __ . 
dr Ullng. A total of flva She ,r- 1•"ountered dar .tng- · 
•hall be taken fro• the bocin,.,. ·' tube a .. ple•- · = '-aa.aplea will be aubject.ed to a I· · 'the Shelby tube _ 
hltJ teat to aacertain tbe Uii!j J"'r auUc conduct-
tty. Te•t resuJ.ta vlll ba foe"': 1!!'

1 pec•eabll• 
within lS days of their recalp~ (~~d to staff 
luff al'lall be notUled at lut• .. , Petitioner. 
advance of ant auch borlft9• aa~ . tven dare ln 
opportunjty to attend and vi .. tr. 11 be 9iwaa aa 
Staff' ab&ll -~ iat.erhre vlt.t\ I·'~ drillint. 

. -1 .. " opacat1oa•. 
b. If tbe teat re .. lt• lh · 

billty of the clay .. 11 ~• be \ ~w the pec .. a
ce~~laeten pe! aecoftd oc !z••. J a _u·• 
10 • t.o • 10 ', J.o,• 10 , f ·•· •·' • 1.0 • to-', 1.0 • 10- , 1.0 • ~ •• to-6. 
tben no reaedtal action for tht ~~· ttc.), 

-· "H clay 
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perimeter vall will be required unleaa Staff 
icSentifiet a significant infiltration of UquirS 
as discussed in aubpacagrapb 7c. 

c. If the t•at reaulta ahov that the 
~raeablllty of the vest periaeter wall ia 5.1 x 
lo-6 centimeter• per second or greater (i.e. 
s.! • lo-6, 1.0 • lo-6, 7.o x 1o-6, 1.0 x 
lo-6, t.o • lo-6, 1.0 x lo-s, 1.0 x lo-4, 
etc:.): or if Staff identifiea a aignificant 
infiltration prOblea involving a concentrated 
flov of liquid into the site through the vest 
wall or eaanating fro~ an area of depoaited aolid 
vaate along that vall, then It ta agreed that 
f~rther n~otiations betveen tbe parties vill be 
required to determine vbat remedial action, if 
any, auat be undertaken along the vest vall. If 
the parties are unAble to reacb an agreement aa 
to auch remedial measures, if any, within 60 daya 
of (1) the •~•iasion of the teat reaults to the 
State, or (ii) the date a aignific:ant tntiltra-

. tion of Hq~id, Staff notifies Petitioner in 
vriting of a finding of the 1aaue of vbat reae
dial action aay be req~ired ahall be aubaitted to 
the Hea~ing Officer for hearing and deciaion. 

d. Until the aoil boring testa are coa~ 
pleted with aatiafactory resulta in accordance 
vlth aubparagrapha •a• and •b• &bover or until an 

.agreement ia approved, or or~er entered purauant 
to subparagraph •c• above, Petitioner agceea not 
to construct any further portions of the clay 
periaeter vall around the aite. 

1. tf aald teat res~lts are~atls~ 
factory ln accordance with aYbparagrapha 7b. 
and no eigniflcant infiltration of liquid ia 
ldent1fled ln accordance wlth aubparagraph 
7c, then conatructfon of tbe reaa1ning por
tlona of the clay periaeter vall ahell pro
ceed in the 8afte aanner aa the conatructton 
of the west wall ao a1 to ensure a perae
abllity factor at leaat equivalent to the· 
teat reaulta for the weac vall and to enaqre 
that Infiltration of liq~id into the lite 
through thea• newly conatructed walla doea 
not occuc. In tbis event, Petitioner will 
aubait narrative to ataff deacribing the 
•ethod ~d .to construct tbe vest vall and 
vill·docw.aat the conatruction of the re• 
aalnift9 portion• of tbe clay perl .. ter vall 
with picturea. and narrative to ensure con• 
a latent cons tr uc:tion pr actlcea. 

tt. If aald teat reeulta are unaatlt• 
fac~, or a aignUicant infiltration of 

--nqijld h icleatUied 1a accorduce -witb 
aubpar .. rapb lc, ~e pantee will att811pt ~ 
ne9oclat.e - acceptable alter .. tlwe tor t.be 
conatru=tion of tbe reaalftlDg portlona of 
tbe clay periaeter· wall. or fa111At an 

_,_ 
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.... ·,£;. ee•ent, a\lb•it tbe aatter to the Hearin9 
· ·· ·:·R.'~ficer for hearing and deciaion. 

).:.': 

.. 

1. CMc!itJ.on nine of the February 16., 1912, letter is. 

delet.a a~d replaced by the !ollo~1nt: 

'• Petitioner'• landfill vlll not be 
excluded fro• conaidetatlon ae, and vill be 
considered, one of the several 1anitary landfill• 
in Indiana ~hich are,.aatiafactory repoa1toriea 
for apecial or •hazardous vaate• aa defined in 
320 I.A..C. 5-2-1(191 (1982 C~jm. Supp.) (hereafter 
called •a~c:i.al waate•). The putiea apecifi• 
cally agree that no •haz.ardous ~a•te• •• defined 
ancl i4er.tified in 320 I.A.C. C-l (1982 cu.. 
Supp.) (hereafter called •acRA hazardOUI waste•) 
ahall be deposit.eli at Petitioner 'a landUU after 
the effective date of thia Order. 

b. •· Petition..: al\all be p~ralt.ted to 
continue receiving the followinCJ •apeeial waatea• 
fro• the effective date of thia Order until 
further action of the Board or Staffa 

1. u.s. -.auction Duat1 
2. J.abeetoe fill from lorg·-Warner ancS 

Aaoco Oil {vhich. vaate atreaaa vera 
aubj.ct to Special Perai .. ion lettera 
dated S/1.7/17 ancS S/U/10, napec-
Uvely) 1 · 

3. corn Starch and carbon filter• fro• 
Aaerlcan Mai&e Prod~cta Coapany (~blch 
vaate atreaaa ~ece aubject to a Special 
••raiae1on letter dated 2/20/76)1 

•· ~· following ateel a1ll aludgea froa 
.;J. ' L Steel Corporati!)n' tbe Central 
~cea~ent Plant Sl~dge, tbe '-t•inal 
T,ea~ent Plant Sl~dge, and ~e Sl~dga 
froa tbe 6 Stand Oil Recoverr Onlt. 

c. After tbe effective date of thla Order, 
ataff will send a letter to the generator• of the 
apecL&l waatea liated in •~paragrapb b above, 
requesting that the generator• aubalt further 
Jntor~~ton ceqacdtag tbe nacuce ot tbe va•t• 
atre .. • ldefttified Ia subparagraph lb above, to 
atatf vi thin 60 day• of rec:eipt of aucb letter: 
lt 11 eapcesaly agre~ that .tb1a 60'day period · 
wlll be extended by ataff for too4 cauae abDwa. sutf will analy'le aucb u~t.e4 lnforaatlon, aaiLe 
a final deterainetlon wbethec the .. Uatecl · 
~ec1al,waatee .. , continue to be dl~poeed of •t 
tbe alta • .-4 ~ll pca.ptlr ~1fr ~ ..-ara~r 
of tba .., .. u 1M r.Ut.Joae1 ol U.a cleclaloa. a.~ 
• .,ct\ declaloe .... u cooetlt~t• • •u .. l -=tl•• for .,..,~ .. t.1U.a.•~ ..., file • .. uu• fttr 
Beacint bafole tbe loerd p~c·~··t. to ~- cao• 11 •·22·1 tltl21 ~ 1l-7•ll·l lltl2). AD7 

_,_ 
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arecial persisd~·,:· letters iuued 'for thea• 
llated waates tY~ll last one year. lenewal of 
auch letters wtP be granted 1f the .. terials do 
n"'t change signi;tJcantly in quality or quantity, 
an.i 1f Petition~! ''• operation of the aite U in 
eN~Pliance with t_his Aqreed Order, and Peti
tloner•s aodifle~ conatruct1on perait and 
a ... rat.ing perait. 

d. It la the partie•' lntentlon that other 
•apeelal wast.ea• of alallar quality, quantity and 
ct'Jiposltlon as;. ~nd other •special waat.ea• 

· paesenting aimilar environmental hazarda aa, t.ha 
a~~ve-listed special wastes will be conaldered 
rcu disposal .at the site. The decision vhether 
to allow- •special vaat.ea• in additl~n to thoae 
1 &a ted Above to be depoU ted at. Petitioner' a 
slte, aust be aade by ataff on a case-by-case 
basis after conaiderlng the physical and cheaicai 
coaposition of the propoaed vaate al vell. aa 
cwrrent operations at the aite. Although it ia 
iapossible to aake any guarantee• ln advance, 
etaff agreea in principle that, given eatiafac
torY operations and construction at the aite in 
c~plianee vith tbis Order: Operating Perait 
4~-2.- and the aodified construction plana 
approved Febuary 16, 1982, waste atreaaa with 
atailar che~ical and phyaical coapoaition, and 
vaate·atre~s presenting aiailar environmental 
hasards aa the apeclal vastes liated lD aubpara• 
tr&Ph •b• above, will be considered su1taDle for 
d'aposal at the si~e. 

•. The part lea acJt ee that aater hla such 
as debris, vood, conatructlon refuae, at .. l, 
elC·I •coal ash• incl~lnCJ fly aah and bottoa aah ·ca.e. ~he reaultant •aah• fro• coal burning) a aay 
be disposed of at the alt.• v1tbout any apecial 
pera1as1on le~ters. · 

f. Petitioner agrees to aubalt a quarterly 
report to et.aff ••tting rorth the type• aad 
aaounts of •apeclal vaatea• diapoeed of at the 
.ace. Thee• reports vill be due the aaae day for 
lh• aaae period •• the aonitoring vell reporta 
1 aferred to in paragraph i above. 

g.· Pinally, the partie• agree to cooperate 
jn 900d faith in explor lng the poulbiUty ~ _ 
depositing the Georgia Pacific paper aludgaa aftd 
a~niclpal trea~nt plant sludges at the site. 

··--·--·· ------···· . . 

• 

•· 'l'be pAitlea agrM that Petltlooer•• Operatbg Peralt 

.,. • ..-ded CDftatzuetloe hrait at..ll laat lor a period of two 

r••U ,,,_ tM effecthe ,~t.e of ~la Agr_. ordec. 'l'be re-

er &M •echlon of ...U..r -to 9r•t or renew a~peelal petwleelon 

-·-
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letters referred to in pa!' . .,., .ph 8b, 8c and 8d above, ahall be 

b&se-d upon Petitioner' a cor::-:··~hnce wi t.h t.hh Agreed Order, 

Petitioner's -.odified conatr·~~tion peralt and operating peralt 

and IND. CODE S ll-7. ror the purpoile of unewala of edsting 

special peraission lettera (subparagraph 8c), granting and 

renewal of additional apeeial permiaaion letter& (aubparagraph 

ld), and the renewal of Potlt.ioner'a Operating Perait and. 

aaend~ Construction Perait (paragraph t), the phrase •c~-
. . 

. plianee vith this Agree-d Or_der, Pe_titioner's aodified conatru.c:-

tlon perait •nd operating perait• ahell include but not be 

Uaited to (1) any de 11ini~us or insiqniticant variations from 

the Agreed Order and/or Petitioner'• aodifled construction 

p.ermit an.d Operating perait, And/or (2) any inapeCtiOD report 

which contains demerits, but which· still ahowa an ••cceptable• 

rating, and/or (3) any unacceptable rating on 40 percent or 

leaa of the inspection report& cond~cted by the State in •ny 12 

-.onth period. 

-·-.. 

INDIANA ENVIRONMENTAL MANAGEMENT 
BOARD 

By +~----
La-, Directoc 

Division of L&nd Pollution 
' Control ~ 

Datea J/14- If~ 
I .f 

A£proved Por Legality And Pora 

. Linley B• Pe•caon 
Attocaey General of Indiana 

~ ~:nf-~c4.u LR 
.. u..w S. Sc.ber .c:ael 
Deputr Attorae7 Geaeral 

Deua · .z /1& /v 

---~--
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By .-1!&~~4~.: 
E. V ctoc Ind an •·· 

Barnes • Thornbur9 
Attorneys for Petitioner 

~u: if ~7- ·If. ItT~ , 

.. 

··.;·, 
. ~~ ... 

$:,colMiendat ion P'or Adopt ion 

. ' I'! •• 
By ~ J·· :'f. - . . Jtf-

Buring Officer 
I : .. 

D~te: .., - I:, - \ 

Indiana Environaental Manage~en1 
Board 
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Kearney 
-MANAc.tM!NT CONSULTANTS 

Mr. Chuck Lewis _ 
Regional ~roject Office~ 
O.S. E.P.A. Region V 
230 s. Dearborn Street 
Chicago, Illinois- 60604 

-~' ./ . , __ _ 

. .:.~{:. . ~ 

a>i.~~tu-Nn ~ ... c. 
m soc.rr~;~c~:~::':.31oE ltLAZA 

CHICA~:-~.: 0,1NOIS 1De06 
... >~ IU/..Ut, 

-·f~. 

January.7, 1985 

Reference: Contract No. 68-01-6515: Work Assignment R05-005; 
Proj~ct 02: · Task 06; Indiana Ground Water Revie~s; 
Revised Ch~ckl,sts. 

Dear Mr. Lewis: 

In-accordance wit~ a conversation last week between r.yself and, 
Martin Hamper, I arn forwarding two copies of revisions Eiade to the 
del~vered checklists to correct inconsistencies between the check
list and the list of deficiencies provided. Although we are pro
vieing this to you.after the co~pletion of this project, we under
stand fro~ Mr. Banper that this infor~ation may still be•useful to 
the Region an~ to .Indiana. 

If you ~ave any questions, do not hesitate to call. 

Sincerely, 

erald Gers, P.E. 
Manager 

Attachment 

cc: A. Pearce- E?A (w/o Attachment)
G. Phillips - EPA (w/o Attachment) 
M. Baoper - EPA 
J. Tremblay - BLA (w/o Attachgent) 
J. Grieve 
J). Beasley 
K. Bolub (v/o Attach~ent) 



.,,.....: 
. Date: 
hbjHI: 

.loll No.: 

. '· 

---.. -...;. 

· 1\'&ft.,.lttal!M•"'or•,...... 

A. T. kearRey, Inc. 
222 South Rive~side Plaza 
Chicago. Illinois 60606 

Attention: Mr. Jerold Gers, Manager 

J. w. Tremblay 
December 14, 1984 
Indiana 
6273,055.12 . 

, 

Dear· Jerry: 

< :>r~. 
;;_ j:;_,~ :(_ 

~-.~4; . 
. .... ~J-~~-

-;:.:. 

Enclosed are the 11aterials ~~te dhcussed. The administrative discre
pancies for the Indiana sites h-ave been noted and briefly discussed. 

If you have any further questions, please do not hesitate to call. 

Regards, 

JFT:j a . 
Enclosure 

630C '" w• Dr s.,.,oc 
Ho..s:::T 1ll 7705., 

• 



A~T. Kearneyi Inc. 
HLA JoD ~o. 6273,005.12 
December 14, 1984 - page 8 

Gary Land Development - (IND077005916) 

Harding Laws.on Auociates. 

• Inconsistencies noted between chetk list and list of deficiencies 

None noted. 

• Items in check list and not ~n list of deficienci~s 

A review o( the ERTEC check 1 i st (copy attached) shows that 
virtually every facet of RCRA-required groundwater. monitoring is 
insufficient, inadequate, or completely ·lacking at this .site. 
Because of the magnitude of the problerr., HLA did not list every 
deficiency item noted on the check- list on the list of major 
deficiencies. We feel that the situ-'ation is covered by the general 
statements made on the list of deficiencies (i.e., • ••• the 
existing geologic and hydrologic data is insufficient,• and 
• ••• due to the method of construction, the monitoring wells are 
inadequate fo~ RCRA ~roundwater monitori~g,u etc.). A copy of the 
list of discrepancies is attached for information. · 



III ERTEC CHECKLIST 

A. SliTI!Iary 

The following portions of the ERTEC Checklist were completed 

during th~ site inspection at GLDC: 

•Appendix A-1 Facility Inspection Form for. 
Compliance with Interim Status Standards Covering 
Ground-Water Monitoring." 

• Appendix B - Ground-Water Monitoring and Alternate 
System Technica.l Infonnation Fonn. • 

Since GLDC is not monitoring ground water in iccordance with . ' 

RCRA regulations, m_~ny of the questions contained in the Checklist are 

not applicable. ·However. an attempt was made to complete both fonns 

as accurately as possible •. 

B.- Deficiencies 

The following deficiencies were noted during completion of the 

form and during the on-site well inspection: 

- - --- --
1. few of the doc&Dents .-required by RCRA have been c0n.p1eteci.~ 

These include: the ground-water 1t0nitorfng progrlll.-~he
ground-water sampling and analysis plan. and an outline of 
the ground water assessment program. 

2. Many of the ground-water quality parameters required by 
RCRA requlations ,h~ve not been· established at th~ SLOt 
facflfty. 

3. The existing g~olog.ic and hydrologic _data fs insufficient. 

3 



Hoarding Laws.on Ass.o~;iat•s 

4. Due to the method of construction,·the m·onitoring wells are 
inadequate . for RCRA ground-water monitoring.- The moni:.. 
toring wells were installed fn a hole which was excavated 
by a backhoe and was then backfilled with sand around ·a 
screen. Bentonite or concrete seals were not installed; 
thus, the wells are subject to· contamination from surface. 
en·e ,well (S) was completed utilizing a steel casi'ng. which 
was observed to be completely' rusted through at the·· 
surface. All four existing wells contain bottom sediment. 
but since information concerning the original well depths 
was not available, the efficacy of the well screens could 
not be detenni ned. In the event GLDC · is required to do 
RCRA monitoring, new wells will have to be· installed and 
properly completed· fn· order to meet existing regulatory_ 
standards. · · 

5. Suitable :water . c~lle~tion, sample preservation, · and 
chain-of-cu.stody and preparation procedures have not been 
developed or utilized. · 

6. Since existing ground elevations at the site were not 
available. conclusive infonnati on concerning the direction 
of ground-water -flow and hydraulic gr·adient could not be 
determined at this time. 
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A PPEN.Ot·~ A-1 

FAClLYTY tNSPECnos FORY. FOR COMPLIANCE 'WlTH INTERIM 
STATUS STAN DAR OS CO\'ERI!IiG GROt: ND-WA TER MO~JTORING 

Co~pany Name:(,. 7la J ~t',-,.-.1 ; EPA LD. Number:~'.".;,""' ... ; - .. ,. :1/ ft. 
Co~pany Address: ';?-. \' ~ "'Sf · . ; Inspector's Name: ~Jr. /t4, 

' ~·.},,,._ 

/ ., ,, ' .. Company Contact/Official: -.a,..... r:-.. ... , ; Branch/Organize tion: ____ _ 
. .• , , TiUe: .· ~.= •• ,~, ; Date of Ins;>eetion~ :l /11 / !f 

· . 

Type of tacWty: (eheck app,.opriately) 

·a) surface impoundment 

!!2 · Vnlcnown Waive · 

b) landfill 
e) land treatment raeility . 
d) disposal waste pUe• 

Ground-Water Monitoring Procam 

1. Was the rround-water monitorifli program 
reviewed priOr to site visit! 
II "No", 

a) Was the v~und-water prognm 
reviewed at the racility prior " 
to site inspection! ,_ • "" 

I. Has a f1"0und-water monftorlnr procn rri. 
(eapable of cSetermininc the facility's 
Impact on the quality or rroundwater in 
the up;>ermost aquifer underlyinr the 
faeillty) been Implemented! 2S5.10(a) 

- ... - --- -· - - . -.- -
- -.- --

•Listed separate from JancUiU for eonveniencr or identification • 

Al-l 
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1
Has at least one monitoring well been 
nstalled in the up;>e:-most aquifer 

_ :p:;, hyd.·aulleally up-g-radient from the limit 
;-~,J~, or the waste manaeement area'? 
-~:> • 26S.91(a)(l) 

" a) Are f:?"'Und-water sam;>les 
from the uppe:-most aquifer, represen
tative or baekg'I"''Und ~ounc:S-water 
quality and not arreeted by the facility 
(as ensured by proper weD number, 
locations and depths!) 

Have at least three monitorint; wells been 
install~ hydraulically downgradient at the 
limit of the waste handlin& or management 
area! 26S.UCaX2) 

a) Do weD number, loeations and depths 
ensure prom;>t deteetion or any 
statistiealJy sirnifieant amounts or HW 
or HW c:onstituents that mii;rate from 
the waste management area to the 

. up~rmost aquifer! · · 

5. Have the Joeations of the waste ·management 
areas been verified to eonform with infor
mation in the ground-water p:-~am! --

a) If the faeility eontains multiple waste · 
management eomponents, is eaen 
eom?Onent adequately monitored'! 

&. Do the numbers, Joeations, and depths 
or the rround-water _rnorutoring wells 
agree ·with the data in the rround-water 
monitoring system pr01ram! 
U "No", explai.n diserepaneies. 

--
'· WeU eompletion details. 26S~9He) 

a) Are wens prope~ly ease"! 
b) Are wells sereened (~rforated) 

and peeked where necessary to enable 
sampling at appropriate depths'! 

1 e) Are annular spaees ~perly sealed 
to prevent eontamination Of ll"OUnd
water!_ 

• 

Yes 

. 
1 

\ .. -

,, ,, 

,\ 

J " , . , ..... ;,., 

-·-··. 

,No 'A].. 
F.-4 ., .-:s l .. { 

-- -· ·----·-·- ------- ---

.~ 

Al•2 
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1 •. HILS _a·:·r~\~:Jn~-•·ate.r sam·;:>::n6 and analysis 
plan ~it develor>ed? 265.i2(a) · 

. .~·~'·:~}~t~~it . 

. a) Rr/~-~ been followed! .. ·-~-,~. -

bl Js.Sli:t: plan kept at the raeility! 
e) o;o;s.; the plan inelude p~edures 

arj~~\·tehniques for: 
1) '·E:~ ·:nple eolleetion! 
2) ·~mple preservation! 
3) Sbmple shipment! .. 
C)A:.~wytieal ~edures!. 
5) ·Chain of eustody eonti"Ol! 

1. Are thtf~c;uired parametel"S in ground-water 
sample$ t>eing tested quarterly for 

, the first year! 265.92(::>1 and 265.12 (c)(l) 

a) Are the ground-water samples· 
analyzed tor the followinr: 

1) 

2) 

3) 

Parameters characterizing 
the suitability of the il'Ound
water is a drinld~ water supply! 

26S.92(b)(l) 
Parameters establishing 
I'"Ound-water quality! 

265.92(b)(2) 
Parameters used as indieators of 
Jl"OUT'I~-water contamination!. 
26S.92(o)(3) 

(i) For eaeh lndieator para:neter 
are at least four replieate 
measurements obtained at each 
upgradient well tor eaeh sample 

. obtained ~urin&: the first year of 
monitorinc? 2&5.12(c)(2) 

(li) Are provisions made· to calculate 
the initial background arithmetic: 
mean and v~rianee or the respeetive 
parameter eoneentrations or values 
obtained from the upgradient weU(s) 
during the first year! 26S.92_(eX2) 

b) For raeilities which have completed 

y~ -

· first year rround-water sampling and analysis 
requirements: · 

1) Rave samples been obtained and analyzed 
ror the rround-water quality parameters 
at Jeut annuaUy! 265.t2(d)(l) . 

t) Have samples been obtainf'd &nd 
analyzed for the indieato~ or 
cround-water eontami:-:ation at. . 
least semi-,annually! 26S.t2CdX2) 

No -
.. _. 

I 
. ~ 

y 

I ,• 

I ;: 

y 

.U-l 



r 

L 

c) ~·ere groun~£11.,-'!te~ surfaee elevatio~ 
determi~~J:Reaeh monitoring well ea~h 
time 1 sa·m~f~{;u:S taken? 26S.92(e) 

.Yes 

d) ""ere the ~b,:i~~::-water surfaee elevations 
evaluate~ a"-')Jit~ll)· to dete:-mine whethe:- the 
monitoring ~~Vs c-e pro;>erly plaee='? 
26.5~93<!> :i:::%K" . · 

e) u it was detet:fi';'~ne~ that modifi-
cation of the J'l~mt>er. loeation ·or depth 
of monitoring wells was neeessary, was 
the system bfought into eomplianee with 
265.9l(a)? 265~93{!) · 

10. Has an outline of-.li gro:.~nd-water quality 
assessment program been pre,..red? 
26S.93(a)• · . 

a) Does it deseri~ 1 pror.am ea~!:>le 
or cSet erminin(: 

1) Whether hazardous waste o!' haza~dous 
waste eon,stituents have entered the 

· I'"Oun~ water! 
2) nae rate and er'tent or miration of 

hazal"dous waste or haurdo:JS waste 
constituents in round water? 

S) Coneentratio:"U o~hazar:jcu.tS waste 
or 'hazardous waste eonstituents . 
In rroun~ water? . 

b) After the fii"'St year o! mo:"'ito~ing, 
have at least four re;>lieate measure
ments or eaeh indiea:o:- pe:-a:'Tieter been 
obtained for sam;>les taken for eaeh 
well? 26S.I3(b) 

1) Yt'ere the resUlts eom,..l"ec! with the 
Initial t:>eekground means !rom the 
u~adient well{s) determined 

:-:4urine the first yur! 

:..:(1) -Was. eaeh weD considered 
~ -individually! 
"(11) Was the Student~ t-test used 

(at the 0.011eve) or signirieanee)! 

!) Was a sirni!ieant lnerease (or pH 
decrease as well) found. in the: 

(il UpgY"adient wells 
(ii) Oown~adient wells 
II •Yes", Co:onpJiance Cheeldist A-2 
must also be eompJeted. 

-SH note Pa1e 2·10 

-

-

-

No -
\ .. 

., 

' I • 
! • 

'. r· 

X 

\I" 
.\ 

y 
\.· 

. ' 

. .u-• 
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11. Have reeords been kept of~.:;, • .fSes !or 
paramete!"S in %6~.92(c) •t.r.!. ~- i! 
265.94(aXll ··.: · 

12. Have records been ke?t of ~(,~·:_.·.nd-water 
fUI"~&ee elevatiOl'lS taken at it:.: time of 

- aamplint for e.aeh well? :zs~-~~<'a)(l) 

13. Have NCO!"ds been kept Of requirec5 
elevatiollS in 265.U(o)? · 
l65.94(aX1) · 

14. Have the following been su~mitted to the 
Regional Administrator 26~.94(a){2) :• 

a) lnltial baek.,-ound eoncent.-ations or 
. parameter5 liste~ in 26S.i2(b) within 
JS days after eompleting e.aeh quarterly 
analysis required durifli the first year! 

~) For each well, have any ~ameters whose 
c:oncentrations or values have exceeded-
the ma.xim~m eontaminant levels allowed 
In drinki~ water su;:»~lies been 
aepa.-ately identified! 

e) AMu&l reports ineluctinl: · 

,, 
'\ 

Vnknown 

\..' / ...1 , I /I 

......_,, ~-:,..:,.. .· 

,-\..' /,.; 

-- 1) 

- -

Concentratioris Of values or 
paramete!'S used as indicators 
or ground-water eontamination for 
eaeh well along with required ,~'/~ 
evaluations under 265.93{b)? 

2) Any signifieant di!ferenees from 
Initial b&ckr;""ound values in u~ /..I/~ radient wells se;:»arately identi!iec5! 

Sl Results of tt}e evaluation of 
cround-water surfac:e elevations! 

•IP A wiU be proposin_g CSi>~inr 1982) to rei)laee this reportinr requi~ -
ment with an exception reporting system where re;>orts will be su~rnitted 
only where maximum eontaminant levels or significant ehanges. in the 
~ntamination indieators or other paramete:os are observed. EPA hu 
delayed c:_omplianee stage for 14 a) above until August 1, 118% (Federal 
Recister, February 23, 1982, p. '7841-'7142; to be e-oupled with ueeption 
reportinr in the interim. 

,..,.,,, .. 
I . I,,. 

Al•S 
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GROt:ND-W.a.TER MONTTORT~dfi~.ND ALTERt\ATE SYSTEM 
TECHNICAL lf'oiF.01r:!'~ATIOt' FOR"•1 

·u...·,:-;.>··' 

LO. Sack~ounc! Data: 

Com~y Name: {.,-'!l Vt f}..,,/...t1,.,~ll1-r~,'o.: ; EPA LD.t: ~·./~ t': i i""" ~--;I-A~ 
Company Address: F.:.x 'as 6 .,..__ 

lns;>eetor's Name: -:h l,..\;. W ./sc "". ; Date:- Cf /19 /r't-

1.1 Ty;>e of faeility (eh~ek· ap.p!"'priately): 

1.1.1 
1.1.2 
1.1.3 
1.1.4 

surraee impoundment 
landfill . 
land treatment raeility 
dis;>oseJ waste pUe 

1.2 Has a f"'Oun~-water monitoring system been 
·established'! 

1.3 

2.0 

1.1 

1.2.1 1s a l'"oun~wate:- quality assessment 
pr0i1"1m outlined or proposed! 

U Yes, 

1.%.2 Was It reviewed prior to the site visit! 

Has a ground-water quality_ assessment program been 
implemented or pro;>ose=' at the site? 

tr yes, Apf)tndix C, .Oround-Wate~ Quality Assessment 
Program Tec:hnieal Information Form must be utilized also. 

R~giona1 fFaeilitv "tflp(s) 

Is a re(ional map of th·e area, with the faeility -
delineated, ineluc:Sed! 

It yes, 

CYtN>-J_ 

(Y/N) A} -
(Y/N) JJ/it 

(Y/N) tJ 

(Y/Nl -jol 

1.1.1 What is the oriein and se-ale of the map'!._. ----------

2.1.2 Is the surficial r~olon· ad~quate1y illustrated! (Y/N) V/4 
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1.2 

-- ---- --

. . ·~ .· : ::::£;~~-
Are there any signiri~ent topograf)hiC: c;r:);'i> 
aur!ieial featW'e.s evH:~ent? . )T 

2.1.3 

Uyes, describe c)J b..~..-wr/1--J,>J.'·:~Ei:i1 
(Y/N)_1__ 

/o s--k t +- ),. ...J(-f.'-
Cd~..-,..f · ~ . ..,.., o,.... ~ f>.:,. . .._ ... J..., :·~if( 

I ---•;•'-;----------

2.1.4 - Are there any streams, rivers, lakes, or ~~r 
lands near the facility! · -· 

_ l! yes, indleate approximate distanees !rorri' 
the facility c,./ ...... ~.J.. ~.~- ·:· 

# 

1.1.5 Are there any 'diseh~ng or rechar(i"' wells 
near the facility? . 

(Y /N) 'y -

. (YIN>.:/_ 

U yes, lndieate approximate distances !rom the 
facility. .t"a ..... 4-r:.- 7 O'- rp= ~ r ~.11 '70 .t; 1 ~I J c f-4,,. 

. J I . 

Is a rerional hydrogeologie map ofthe area included! 
(This information may be shown on 2.1) · _ · 

U yes: 

1.2.1 Are major areas or reehargeldishe&rie shov.-n! 

(Y/N) AI 

(Y/N) j/ 
U yes, descri~··-------------------

1.2.2 Is the reg-ional rround-water now direction 
Indicated! 

' t.2.3 Are the potentiometric contours logical! 
· U not,· explain. -

~ 1/ 
(Y/Nl~A--

(Y/N) yj~ -

1.3 -Is a tacillty plot plan included! (Y/N).1_ 

CY/N) y 1.3.1 Are facility eomponents ClandfiU areas, Impound
ments, etc.) shown! 

1.3.2 Are any seeps,.springs, streams, ponds, or · 
wetlands indicated! · 

-
CYtN>L 

8-2 
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2.3.3 ~·i~, :::~~~i~r ,'i,".,Y,;~nitoring "ells, soil·.· .~\£ (yIN) .i_ 
2.3.4 . b the facility a mu.lti~ompoz:!ent facility'! . '>::~~~\ (Y /N) A_/ . 

-~-.~~~-:. -
U yes: - ;~_;r.. . _.;~:< 

- . 
2.3.4.1 Are individual components adequately 

monitored! · · 

2.3.4.2 1s a ~·aste Mana.ement Area delineated? 

2.4 Is a site water ta~le (potentiometric) contour m~ 
Included! 

II yes, 

2.4.1 Do the potentiometric eontou:-s ap;>ear loeical 
based on. topo.,-aphy ant! presented 
data! (Consult water level data) 

1.4.2 Are croundwater nowlines Indicated! 

2.4~3 Are static water levels shown! 

. 1.2.4 May hydraulic cndients be estimated! 

1.4.5 Is at least one monitoring weU located 
hyd.-aulieally Upg'!'adient O( the waste 
management area(s)? 

2.4.& Are at least three monitoring wells located 
hyd:-aulica.Uy doY>ngradient or the waste· 
management area(s)! . 

2.4. 7 Bv their Joe.ation. do the upgradient wells api)ear 

(Y/N) ,_}/~ . 
<YtH> tJl~ 
(YIN> #A 

.(Y/N).J_ 

(Y/N) j__ 

<r,.->L 
ea21:>le of provJdini representative am~ient rround- . (.Y/N)- _'f.' 
water quality data! · 

II no, ·explain •. ____________________ _ 

B-3 
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3.0 Soil Bo~iry; "Test Pit Details 

. 3.1 

3.2 

t;e:-e soil boril"'t;s/t~ ~ pits made under the su;>ervision 
of a qualified pl"'fsional! 

U yes, 

·3.1.1 . lndieate the indivichJaJ(s) and af!iliation(s): 

1.1.2 lndieate the drillini/exeavating eontraetor, It .known 

E0 -;."~l-"' .. ~-l+f:+f" J>.J·~-. a i . · . 

If soil borings/test pits were m.ade, indieate the method£s) 
or drillifli/exeavatinr: . 

• Auger (hollow or soli~ stem) ~ • MuC: rotary 

• Air rotary 

• Reve:"Se rotary 

• Cable tool 

• .Jettinc . · . 

• Other, inelu~ng exeavation (ezplain) 

· 3.3 List the number of ioi,j borings/test pits made at the site 

3.3.1 Pr~xisunr £ 
3.3.2 For RCRA eomplianee 

3.4 lndieate borehole dia:nete~ and depths (if different 
diameters and depths use TABLE B-1). 

-·:-· 

; .. •' . ~ {.''· . 

3.4.1 Diameter: . ..;..-____________ ;._. _______ _ 

3.5 

.. 

1.4.2 Depth: __ ...::3~~e~a~-~1!:..Qo.:_1~-~---~-,;__...;. 
Were Utholorie samples eo:fe,eted durin& drilling! -· 

Uyes, 

1.5.1 How were samples obtained! (Cheek methodCs)) 

• Split spoon . 
• Shelby tube, or similar 
• Roek eorinr 
• Diteh 11mplinc ·. 
• .Other (explain) 

(Y/N) -~ ,Y 
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3.5.2 At what inte~val were samples eollec:ted? ________ """'--_ 

S.5.3 Were the de;x:sits or roek units penetrated 
dese~i:>ed'! (boring logs, etc.) 

,.6 Jr test pits we.-e exeavated at the site, deseribe 

(Y /N) •· 

procedw-es •. __ . _______ _..;, ______________ _ 

ot.O ,..ell Comoletion Detail· 

4.1 Were the wells Installed under the su;>ervision or a qualified 
profe§ional! , . (Y/N) _tL 
U yes:. 

4.1.1 Jndieate the individual an.d affiliation, 1! Jcnown~f_~.A,;_. _+_ . .......;.J...:h...;,_...:b..,Y"--· _ 

{;-(A,..,· L...; ]),.!/ Lp-.f' .. t- . . ~· , __ . ,...- . . ' 
I I 

4.1.2 lndieate the weU construction contraetor, 1! known . & L J) 
-
4.% List the num~:- or welis at the site 

4.%.1 Pre-existi"i 

4.%.2 Por RCRA Comp~anee 

4.3 WeU e-onstruetion information (nU out lNFORMAnON 
TABL.E 8-2) 

4.3.1 U PVC weD sereen or casing is used, are joints 
(co~linp): · 2... p t1 c_ ~ 

Ls*r/ • Glued on 
• Serewed on 

Are wen aereens •and/rravel paeked! . ·-

- =- - =..:..... 

(Y/N) _j_ 

B·S 
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4.3.3 Are annula~ S?&eec; sealed'! (Y /N) A) 
I! yes, desC!'ribe: 

· • bentonite slun-y 
• cement·grout 
• Other {explain) 

• "nli.eknesses of seals ---------------------------------
4.3.4 U "o;>en hole" wells, are the ease~ portions sealed 

lnplaee!(Y/N)~ . . · . 

U yes, d~eribe how: ________________________ _ 

4.3.5 Are there. cement surfaee seals! (Y/N) tJ 
If yes, 

• How~ek!~-------------~---------------------

4.3.6 Are the wells capped? 

U yes, 
' 

• Do they loek! 

4.3. 'I Are p!"'teetive standpipes eemented in plaee'! 

4.3.8 Were wells developed'? 

U yes, che~k appro?riate method(s): 

• Air lift pumping 
• Pumping and sW"Jinr; 
• Jettinc ;; 

-
--· 

(Y/N)_j__ 

(Y/N) A) 
(Y /N)---;:;

(Y/N)7\l 

• a.mnr 
• Other (explain) 

-"""'!!"!-- -· 

5.0 Aquifer Charaeteriution 

1.1 · Has the extent of the up;>ermost saturated &one 
(aquifer) in the facility area been deflned! · 

If' yes, 

5.1.1 _Are soil_ borin& 'test pit Jop ineJuded! 

1.1.2 Are ceolO(ie eross~eetionl ineJucSed!. 

(YIN) ~ -
(YIN) t! 
(YIN) ~~-



___.._ ~-- ---

5.2 k there evidenee or confining (loy; permeability) 
CYIN>L 

. 

I 

L 

I 
l. 

-. . 
I • 

-i .. 
-
-

5.3 

. . 

layers beneath the site? 1 f 1 ) -l. 
. <6 {) ~ c ·~;, -~,.~-Qr... 'J 

U yes, . _ tf I ~ B i-o. It; - ·1 

5.2.l Is the areal extent and continuity indieated? 

5.2.2 'Js tJ:Iere any potential for saturated conditions 
(perehed water) to .oeeur abOve the uppermost 
aquifer! (Y /N) ..:t,_ 

CY!N>.Y_ 

U yes, pve details:. _____ ~ ___ __; ________ _ 

5.2.3 

5.2.4 

a) Should or Is this perched r.one being . 
monitored! (Y/N).Y_ 

~~~T~4 Explain· . -~ • J Q c. -h- q s-
6 tl·'>/.,- )I 

• 

Were static water levels measured! (Y/N) )J 
Uyes, 

5.3.1 How were the water levels measured (eheek methodCs)) • 

• Electric water sounder 

• Wetted tape 
-· Air line 

.--
.. • • Other (explain) :....:..; --- -

·- -· 

5.3.2 Do nuetuations in static water levels occur! 

U yes, 

5.3.2.1 Are they aeeounted for Ce.c- seasonal, 
tidal, ete.)'! (Y/N) /V)..A,-

tr yes, describe:.~---------------

B-7 
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5.4 

"'=-·"· 

. . 

5.3.2.2 Oo the water level nuetuations alter the 
gene:-aJ roun~-water r.adlent.s and flow 
directions? 

U yes, 

5.3.%.3 WW the effectiveness of the wells to'.· 
detect eontaminanu be redueed? 

· (Y /N) .IJ) .4--· 

. (Y /N) )..)/ 4-

Ex;> lain 
·------~--------------------------~ 

5.3.2.4 Based on water level data~ do any head 
differentials oeeur that may indicate a vertical 
now .component in the saturated zone! . (Y /N) 

U yes, explain. _______________ _ 

Have 1quifer hydraulic pi"';>erties been determined! 

. 1! ,., 

5.4.1 Indicate methodCs): 

• Pumping tests 
• Fallingt~nstant head tests 
• La~!'atory tests (explain) 

5.4.2 U determined, what are the vililues tor: . 

• TraF\Smisslvity 
• .Storare eoef!ieient 
• Leakage· 
• Permeability 
• Porosity 

- • Speei!ie eapaelty 

1.4.3 In eases where several tests were undertaken, were 
diserepaneies _in the resu.lts evident'! 

(Y/N) y(?j 
.._ 

(Y/Nl JJ/A--
It yes, explain--------------------

5.4.4 Were horizontal IJ"OUnd-water now veloeities 
determined? · (Y/N) ./ 

It yes, indicate rate of movement. ____________ _ 

B-1 .. 
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&.0 WeDPe~ro:-man~e 

&.l._ . :~'~i~the monitori~ •~lis •=reened in the uppermost aqt.iifer! 
. :- ~ . '·. 

'· Is the fuD sat1.1.~ted thielcness sereened! 

..... 

'I.:\ 

·-.:, .. 

For li!'lf:'l! eompletions, ue the Intake areas In the: 
(eheek api)ropriate levels) 

·e Dp;>e:- portion of the aquifer· 
e Mid~e of the aquifer 
• Lower portion of the aquifer 

l.i.3 Far weU etusters, aroe the intake areas open 
to di!ferent portioru of the aquifer! 

1.1.4 Do the intake levels or the monitoring wells &;>pea!' 
to bt justified c:tue to possible eontaminant 
density an" rou."l~wa;er now velocity! 

7.0 Or-oun6-Wate~ Qualitv Sampling 

7.1 k a samplinr (groundwater quality) pr~am and sehedwe 
In • r eluded. · . . . 

7.2 _Are sample eolleetion field proeedures c:learly outlined! 

7.2.1 Row are samples obtained: (c:heek method(s)) 

• Air lift pump 
• Su~mersit:>le pump 
• . Positive dis;>!a:ement pump 
• Centrifugal pump. · 
• Peristaltic: or other 1uetion-llft 

pum;> 
• Bailer g. 
• Other (dese:-ibe) · 

7 .2.2 Are al!' wells sam;>led with the same equipment and 
proeedures! 

(Y/N) .1_ 
(Y/N) __tl_ 

Sl p 

(Y/N) ; /,4--

(Y/N) .,y. 

(Y/N)_A)_ 

(Y /N) t£Zfk tJ 

(Y/N)J_ 

Uno,ezp~·------------------------------------~-

7.1.3 Are a~quate prOvisions lne1udtd to clean equipment after ,.;· 
aamplini to prevent eross~ontamination between 
wells! (Y /N) --=--

•• 
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7.2.C 

1.0 Sam?lt Prese~vation an~ Handling 

1.1 

1.2 

1.3 

1.4 

.. 1.5 -

Have approp~iate sam;>le preservation and ~puatio" 
s>l"'oeed"Jres been followed (filtration and prese!"lation · 
where appropriate)! 

Are samples refrigerated! 

Are EPA reeommen~ sample holding period requirements 
adhered to! . 

Me suitable container types .!Bed! {I ~ ./, 1'/,,},<..Y)') 
Are provisions made to store and shi;> samples under 
eold conditions (ice packs, etc.)! 

1.6 Is a chain or eustody control procedure clearly defined? 

1. 'I II a speeiCie chain or custody form illustrated? 

I! yes, 

1. '1.1 Will this to~m pr-Ovide an aecura te re-eord of 
sample possession from the moment the sample. 
is taken until the time it is analyud! 

1.0 Semple Analvsis and Record Keepinr 

·~1 

1.2 

Is sample analysis performed by a qualified laboratory! 

lnclieate Jab f-<.1<_ C.--~ 1+.1 ft.. Pr •· -4-..v 
Are analytical methods deser1b~d in the reeords! · 

1.2.1 Are analytical methods acceptable to EPA! 

• I.S Are the required drinkinJ water suitability parametters 
tested !or! · 

1.4 Are tJ\e required .rroundwater quality parameters tested lor! 

(Y/N) .A) 

(Y/N)~. 

(Y/N) ~ ~ 
"/~"'"?' 5. 

(Y /N) _}j_ (_r/,-f •vt v4. 
wj;..,.. J 1.-

(YIN> Y 
CYtN>:/_ 

(Y/N) A) 

(Y/N) .tJ 
(Y /N)---;]' 

(Y/N) 1--'/A 

(YIN) l..f "' t -
(Y/N) N. 
(Y/N) &( ,_,, r · 
(Y/N) tJ . 
(Y/N)7 

8-10 
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t.S Are the required g;:o"Jn,~~J"f·.er eontami~ation indieator 
pcameten tested !or?•;i<Ju~.' 

.::-, .... 
. . . . '* . 1.6 Are any anal)1ieal p&..:·~~-?-~~ l• ers determined in the field? ' . ¥: ' 

Identify: < -; 

·.; 

• pH- ~~ 

• Temperature ~: 

• Sy.eei!ie concfuetanee 

• Other (CSescribe) 

" 

(Y/N) /J 
CYIN>M 

10.1.1 II the plot plan used for the inspeetion the same a in _j_ 
lhe monitor inc pro&ram plan doeurnentation! (Y /N) 

U not, eKplain. __________________ _ 

• 
1-11 
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----------------~~~-----------------------------?~~2~ 
10.1.~ • Are there any streams,~'~!~~ or wetlands on or 

adjaeent to the site! ')lj,IJ; · . · (YIN) y 
. ::;{J: 

. ~' ~- ' . ; 

U yes, indieate d.ist&nees from waste management areas '-1 ... .A,,~ 
,j. ' ( ' J.' 
-· •:'1 V ...._ .. ~.·~"· ~L' 

10.1.4 Are there any signs of water quality degradation 
evident in the su~!aee water bodies! (Y/N) 'I -
It yes, expl&in. __________________ _ 

10.1.5· Is there any indieation of distressed or dead 
yegetation on or adjaeent to the site! 

4 I 
'../ (Y/N) __ 

Uyes,~~·-------------------------------------

10.1.1 Are there any signifieant to;>ographie or surfieial 
futures on or near the site (e.g., reeharre 
or· diseha.-ce areas)'! ' (YIN) ·\..-' -
U yes, exp;,ain. ______________ --:---------------

10.1.T Are the monftor well Joeations and numbers in 
agreement with the monitoring prorram · 
documentation! (Y/N) Y 
U' no, explain · ( N :') "' .. - ~CJ • .... Wt> !Is ) 

10.1.7.1 Were Joeations and elevations of the monitor 
wells surveyed into some • 1 
known datum! (Y/M)_._'V_ 

It not, explain, _____________________ _ 

•. 

.. 
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10.1.7.2 

10.1.7.3 

·- . . ·~·:; 

"-·e:-e the. wells sounde~ to ·determine total 
depth below the surra~.~~;,.;~\~::'~ (Y /N) 

.. ' 
' 

: . . " .···~ ;;~;[~}>~:: 
U. not, eropla1n 11:t~~·;,...,; ·-· _ _;.. ________ _ 
_________ ...;··,:if~:~~-·. __ _;.. _________ _ 

Were diserepancies in totii.~~epth I"Uter than 
two feet apparent in any ~~:1.! (Y /N) ·' , i: 

u.yes, explain ., ,. ' ~~:'#f~ t J,c; tt· .. t.!a, .. ~/.: 

··.·.i! 

10.1.1 Was (I"'und water encountered in aU ::monitorinr 
wells! (Y/N) 

U not, indieate which well(s) were afy ---------------
10.1.1 Were water level elevations measured durifli the site y 

visit! . (Y/N) --
U yes, ind:ieate we.u number and water level elevation._.,._ ___ _ 

Unot,ezp~n. __ ~~-.~~~~~~--~-·~'7-_._~~,·~~-~--;_,._r __ f ____________ __ 
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t'r~'••l,., JIC¥ t'rttJlt.l "-"'• N!f:~fv~ tft ICkrtQ.1G•l~t"t ef aar rte~ltt ef &N tart;. 
rtrrnt t ·~ ~,Hr:?t fo" nterhl ft.r th~_a!'low~r.f'•"'~tc h17Jtrd~l Wit. tacUtty 
und~f" tt~ l'!ftSOUree tOft~~"attoll! Inti t"«G,fP')' ~t ( ao·J l ft4tre!t t pr~.- • ~~r.!i~· 
i~l~. thii l<:ttpr ce..,tttut•~ t~ a.Jtt st~ fq tt-e f~,.~1 ,.-ocess 1Hd1~ towr~ 
fu~~~ er •nf.tl cr' a 'CAA p•ftltt. Un<f•r tN! aat~rtt;y •' 41' CFP. ??e.lf\ thh 
fs e fo.-..l r~at'st '''" st~f1tu~ of ,.,,t L 8f tiil ~t l~f'11cttfGrt ~ the 
.ebn'e-rtf.,..iltC~ ~.en t ~. 

f:~!'~, t"'·h lf!t:t~r h to'""'"" ~ev tkat ... tovtttbef" r. itM. tf':e llaJa~s It'd 
~1i<1 ~~t~ A~~·"\Nttt of I'!{ 1.\ <•·~s~q ~I"'( sf~ tr.to l.w. Tt,h "ew 1 a: ... ttds 

, FCi'.!, fl!r~ c~1hs ,..~ trortfwh·~~ \llf~)!f r.~y tfiect ,r.t"' ft('n1~'· l't"~ ~rtallt 
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tr~-atr~~n+ ... str-r~,c ~t\t. di lpDH1 facf1it1e-t.. 
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STATE BOARD OF HEALTH 

AN EQUAL OPPORTlJl'lo'ITY EMPLOYE~ 

Marc:h 29, 1985 

President. 
Gary Development Company, Inc. 
479 North Cline Avenue 
Gary, IN 46406 

Dear Sir: . 

INDIANAPOLIS 

Address Repty to: 
lndianJ State Board ol Health 

1330 West Michipn Street 
P. 0. Box 1964 

bldianapoli5, lN 46206-1964 

"Complainant's Exhibit No. 7" 

: Re:. U.S. EPA I.D. #IND 077005916 

Our records indicate that the above-referenced facility has not 
submitted proof of financial assurance for closure/post-closure or 
liability coverage as required by ·the Indiana RCRA financial assurance 
rules, 320 lAC 4-7-1 through and including 320 IAC 4-7-36, a copy of 
which has been enclosed. Failure to respond to this notice within 
30 days will result in initiation of an administrative enforcement 
action. If you have any questions regarding this matter, please contact 
me at AC 317/243-5046. · · 

JWS/sk 
Enclosure 

Very truly yours, 

~tJ.~. 
Jeffrey W. Stevens 
Division of Land Pollution Control 

cc: Ms. Sally Swanson, U.S. EPA, Region V 

1881 -A CENTURY Of S.ERVJCE- 1911 
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INDIANA 

STATE BOARD OF HEALTH 

AN EQUAL OPPORTL'NJ'lY EMPLOYER 

-. 

Mr. Warren D. Krebs 

'· 

Parr, Richey, Obrenskey, and Morton 
225 West Main·Street 
P.O. Box 666 
Lebanon, IN 46502 

Dear Mr. Krebs: 

CD Boyh -F"f'E 

(}) r .. -fl "~ ~ r 

fohy 1' 1 c;H) 

"C 1 . . omp a~nant's Exhibit No. 8" 

LYD 017 oo£' crt' 
:Re: Gary Development Company, Inc. 

641tY/tf'J · . 

This will acknowledge the rece1pt of your hand-delivered letter 
of April 16, 1985. 

. We have reviewed the information in our ffles concerning y~ur 
client's hazardous waste activities • ., Copies of the relevant documen~s 
are enclosed. Based on the information the Division of land Pollution 
Control ~as, it would seem that there has been poor COIIIIIUnication between 
your client and you. It also seems that you have· confused the roles and 
responsibilities of the U.S. Environmental Protection Agency (EPA) and. 
the Indiana Environmental Management Board.in fmplementlng the Hazardous 
Waste Management Program established by the Resource Conservation and 
Recovery Act (42 USC 3251, et seq.·). ·. 

. Gary Development Company's previous attorney has admitted that 
hazardous waste was disposed of by your client after the effective date 

· (Dec·ember 19, 1980) of the Federal hazardous waste r-egulation (see 
January 24, 1984,. letter from Mr. John M. Kyle, III) •. The U.S. EPA has 
informed your client (by letter dated Febr.uary 8, 1984, to Mr. John M. 
Kyle, Ill) that your client was a regulated facility. Therefore, it 
should come as no surprise to your client that he be required to submit 
information to determine hfs compliance with the State's hazardous waste 
management rules. 

You expressed your lack of knowledge concerning how a landfill . 
can be •officially• classified as a hazardous waste disposal- facility. 
We would direct your attention to 40 CFR 270.10, 270.13, and 270.7(b),. as 
well ·as Section 3010 of the Resource Conservation and Recovery Act. It 
is our further understanding that your clfent has, fn fact, submitted an 
EPA per•it application (c0111110nly called Part A) .fn which he certffted 
that he did, fn fact, operate a hazardous waste .anagement facility. 

1881- A CENTURY OF SER\1CE- 1911 1 
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We would further point out that, in Indiana at the present time, 
ft is the responsibility of the U.S. EPA to determine whether or not your 
client is required to have a permit for a hazardous waste management 
facility. The Indiana Environmental Management Board has only been 
delegated the authority to act in lieu of the u.s. EPA to enforce the 
interim status standards whfch are set out in 40 ·c;R 265. Your question 
concerning the • ••• right to appeal -any initial administrative 
determination ••• • must be addre~sed, in this instance, to the Regional 
Administrator. -

In closing, let me make clear that all evidence. to date-supports 
the claim that the Gary Land Develo-pment Company, I'nc., is regulated 
pursuant to both Federal and State hazardous waste management rules • 

. Failure by your client to comply with- all applicable requirements can 
only result in Federal, and/or State enforcement actions which would 
subject your client to significant cfvfl penalties. 

Very tr\JlY your,.·....._~ 

)j ..... ~ 
Guinn Doyle, Chief' 
Hazardous Waste Management Branch 
Division of Land Pollution Control 

GPD/tr J-Enclosures - -
cc: Hr. Wfllfam Mfner, U.S. EPA, Region V 

Hr. Lawrence Hagen 
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"Complaihan t' s Ext!ibi t No. 9" .. _________ \.) 

l. ,_, 

- Indiana State Board of Health .:;:· ·.--. 
Division of land Pollution Cont;trt~:---

Hazardous Waste Landfill Inspection:~~port 

~ri~W .1'& ~~4 ~~. · ~~~f- )'4~:~:....'· ___ ,;;..~=-s-____ ...;.._ __ 
CITY/COONT(L ~~ . ,.,,. 
PERSON{S) INTERVlEWEDV _ 7n; ~ ~ . · .. ·_ 

. v . . 
I. ANALYSES AND APPROVALS . 

1. Genera 1 waste ana lyses on file for wastes received 
2. General waste analysis plan on file 
3. State approvals on file for wa_stes received 

II. PREPAREDNESS AND PREVENTION 

. 1. Internal communications functional 
2. Telephone or two-way radios functional 
3. Emergency equipment (extinguishers, spill control, 

safety equipment) functional 
4. Contingency plan ~n file 

III. MANIFESTING 
J 

IV. 

1. Only manifested _shipmen.ts of hazardous wute accepted 
2. Signed and dated as required 
3. Manifests retained in file 
4. Manifest discrepancies _addres_sed. / _ 

7 
k._ 

~~ .... -tc: o--r~~ -~~ .;') u.# ( 
OPERATING RECORS · . . . . 

1. Descr.iption and quantity of waste received noted 
2. Date waste received and date of disposal noted _ 
3._ Location ·and quantity of wastes in each cell noted 

on map and cross-referenced to .anifest document 
. . ftO 

Y. INSPECTIONS 

1. Inspections of emergency equi~nt conducted 
_2. Inspection of security devices conducted _ 
3. Inspection log contains date, tiae, and inspector 

YI. SECURITY 

1. Twenty-four (24) hour surveillance or artificial barrier. 
2. Controlled entry onto site 
3. •Danger Signs• posted as required 
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Vll. OPERATING REQUIREMENTS 

1. Run-on diverted away from active portion 
2. Run-off fr·om active portion co 11ected 
3. Wind dbpersal of wastes controlled . 
4. Daily cover applied (12 inche$ minimum) 
5. Ignitable/reactive wastes not accepted 
6. Incompatible wastes not placed in same cell 
7. ~o •free liquid• wa~tes accepted for disposal 
8. Empty containers reduced in volume prior to burial 
9. Con~ainers managed to prevent damage to 1iMner 

JO. Leachate levels checked ~i · . · 
11. Date leachate ·last pWiped ..1"10 ~rl. ( " UJ- pt{h--. 
12. Hazardous waste retained in hazardous waste area 

CMtENTS 

0059M 
gds 

DAT£: · t fr? J ~s: , r ... 

COMMENT 
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Mr. Martin Hamper 
U.S. EPA, Region V 
230 South Dearborn Street. 
C~icago, IL 60604 

Dear Mr. Hamper: 

JUL 2 3 1965 

SOUD WAStl -~ 
U.S. EPA, R£GIOH 1J 

INDIANAPOLIS 

July 16, 1985 

"Complainant's Exhibit No. 10" 

Re: PartS Call-In for 
Gary Development Company, ]nc. 
Gary, lndi ana 
INO 077005916 

On May 2, 1985, Ms. Sheryl Atk.ins of my staff contacted 
Mr. Larry Hagen, Sr., of Gary Development Company, Inc., in an effort to 
schedule a permit writer's site visit. Mr. Hagen was uncooperative _ 
regarding his facility's status as a TSD and told,Ms. Atkins that he 
would get back with her after h~.had time to speak with his attorney. 
Ms. Atkins received no reply. 

At Ms. AtKins' request, Gary Development Company, Inc., was 
inspected on .June 17, 1985, by Mr. Ted Warner of the Comp 1 i ance · 
Monitoring Section. During the inspection, Mr. Warner and Mr. Hagen were 
in agreement that the facility had accepted hazardous waste,· and· 
M~. Hagen indic~ted that he intended to go through closure •. 

Ms. Atkins contacted ..,r.-Hagen once again on June 21, 1985,-to 
request a letter from tne Compony indicating their intentions to close. 
Mr. Hagen was reluctant to discuss the matter with Ms. Atkins, and once 
again deferred the requested dOCiJi.lentation to his attorney •. At the date 
of this writing, there has beerl no response to Ms. Atkins' second request 
either. · 

It. is Ms. Atkins' imd..:rstanding that Mr. Warner ,will refer the· 
case to the Division's Enf6rce~~nt Section and that closure will be 
r~quested at a minimum as part of the enforcement action against this 
Company. 



-2-

-If you have any questions regarding thi~ matter, please contact 
Ms. Atkins at AC 317/243-5091. 

Very truly your·s, · 
-
1~--d·f~t~ 

Terry F. Gray, Chief 
Plan Review and Pe~it Section 
~azardJJS ~aste Management Branch 
Div.i issii~on Land Pollution.Control 

SKA/tr v 
cc: Mr. Ha~ Cho, U.S. EPA, Region V . 

Mr. Kenneth Burch, U.S. EPA, Region V 
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OFFICE M~l~~p.RANDUM 
-&~}.f~i

.. ..;.Jt'" -,: 
TO: RCR~A FHe 

.... ~·-. 

FR().f: . .._A~', 

STATE BOARD OF HEALTH 

IND.ANAPOLIS 

DATE: 

TiiRU: 

July 29, 1985 

Dave Berrey M 
:r~~, Warne~ ~cf-. · 
Compliance MOnitoring Section "Complainant's Exhibit No. 11" 

SUBJECT: Scheduled Inspection of 
Gary Development Company, Inc. 
Gary, Indiana· 
IND 077005916 

I 

On June 17, 1985, Mr. Thomas Russell, Chief, Enforcement 
Section, and .I conducted an inspection of the Gary Development 

·company, Inc., landfill located at 479 North Cline Avenue, Gary, 
Indiana. The facility was represented by Mr. Lawrence Hagen. 

Tne pre-inspection file aud.it revealed that this faciHty 
submitted an EPA Part A. The facility notified for·landfilling the, 
following hazardous wastes: F006, K087, F005, •nd F003. The facility 
received 33 manifested shipments of hazardous waste labeled FOOS from 
~rican Chemical Services in 1981. On March 18, 1985, a Part 8 call-in 
letter was sent to Mr. Hagen of Gary Oevelo~nt. This facility has had 
a continuous stream of correspondence concerning the status at the 
facility. The Division of Land Pollution Control, Hazardous Waste 
Management Branch Cnief, Mr. Guinn Doyle, stated in a letter on May 1, 
1985, to Gary Development, that the •Gary Development Lindfill is 
regula.ted pursuant to both Federal and State hazardouS· •aste 11anagement 
rules... The U.S. EPA, Region V, Waste Management Branch Chief, the late· 
Mr. Karl J. Klepitsch, Jr., stated in his February 8, 1984, letter that, 
"In suiTITiary, ( 1) Gary Development_ Landfill ;s in violation of RCRA "1 
Section 3005, plus .40 ·CFR f!UQ.2(~; 270.10(a), and 124.3{e) for disposal 
of hazardous waste without 'i perm,t; (2} the -landflll.Js subject to · 
regulation under 320 lAC, Article 4; and (3} thej .. andf111 must undergo _ 
closure pursuant to .these regulations to avoid enf~ceaent action by this 
office.• Jt is also important to note that no State~pli~ation or 
U.S. EPA Form 8700-12 was filed. Therefore, it is the opinion of the 
Technical .Programs Section Chief, Mr. William Miner, in a letter to 
Mr. Hagen on June 18,, 1982, that Gary Development •does not have interim 
status as defined in 40 CFR _122.23.• · 

i The final area of it~pQrt.once discovered during the file audit 1s 
· the __edstence of tn_En_viro~nta.Lfita.!la.9ement Boar~.u~~.lat~_!,__ . 

Uause No. N-146 •. This_document reveals the soli~ was~e history of the · 
ary Development Landf1ll .nd the problems 1nd w1olat1ons that are 1ft to 
e resolved. . · · · . 

. . . 
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·W,ring Mr. Russell's and my interview of Mr. Hagen, he stated . 

that his .f,acility had file~ a Part A application, but had not filed a 
•postcard~;~noti_fication. Mr. Hagen had been informed by· an EPA attorney 
that Gary Development did not have interim status •. Mr. Hagen did admit 
that his f~cility received 28 to 33 loads of manifested paint sludge from 
American ~hemical Services in, to the best of his knowledge, 1980 or 
1981. He---did not know for sure where those manifests were located within 
his· office. ·Mr. Hagen also stated that Gary Development received broken 
battery cases and neutralized calcium sulfate sludge from USS Lead 
Company of East Chicago. I have a working knowledge of that waste and 
the neutralized calcium sulfate is a characteristic hazardous waste, 0008 • 

. We asked Mr. Hagen.to demonstrate Gary Development's compliance 
with all of the different aspects of RCRA requirements, and the only area 
that the facility was in compliance with was artificial barrier and · 
control of ·entry. 

Mr. Hagen provided us with a tour of the landfi 11. _ He pointed 
out the area of the landfill that was being co-disposed during the time 
period of receiving· the 11anifested hazardous waste from laerican-Chemical 
Services. We did observe a leachate collection pond that appeared very 
discolored. We asked Mr. Hagen if that liquid had been.analyzed and he 
stated that it had not been sampled. Mr. Hagen went on to show us the 
four moni~oring wells on the site. He stated that the wells are tested 
and analyzed for only 330 lAC 4 parameters. Tne wells are located on the 
nortti, south, east. and. west sides of the facihty. Following our tour, 
Mr. Russell recapped our visit by, stating that, at a miniiiUm, a com.,laint 
would have· to be filed and the complaint would ask for formal closure of 
the facility. · 

In conclusion, this facility appears to have operated without 
interim status and outside· any reasonable compliance with RCRA protocol. 
The fac_11ity has accepted hazardous waste in the past,- therefore, it must 
go th'rough closure. I wi 11 prepare an en~orcement referral in the form 
of a complaint asking for the formal closure and post-closure of the Gary 
Development Company_, Inc.; Landfill. ..:.. · -~ 

·TFW/tr . . / 
cc: Enforcement Section v 
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STATE BOARD OF HEALTH 1 ~1:-

Address Reply to: "~1fj(({ · 

A.~ EQUAL OPPORTUNITY EMPLOYER 

Mr. William Miner, Chief 

Indiana State Board or Health. -.•i,"""-
1330 West Michipn Street 

P. 0. Box 1964 
lndi3n:apo1is, ll\ 46206-1964 

October 22, 1985 
Hazardous Waste Enforcement Branch 
U.S. _.EPA, Region V · 
230 South Dearborn Street "Complainant's Exhibit No .. 12" 

Chicago, IL '0604 

Dear Mr. Miner: 

Re: Enforcement Referral 
Gary Development, Inc. 
Gary, Indiana 

Enclosed is a hazardous waste enforcement referral from the 
. Enforcement Section of our Hazardous Waste Management Branch~ Mr. Thomas 
Russell.of our staff has discus~ed the Gary Development, Inc., situation 
with Mr. Joe Boyle of your office and it was mutually agreed that the 
Resource Conservation and Recovery Act violations at this facility should 
be handled by U.S. EPA. · · 

_ It is our understanding that U.S. EPA is preparing to send this 
facility a compliance order for failure to have submitted their Part B 
permit application as requested. Due to this, and the fact that our 
Geology Section is currentJy understaffed and unable to complete . 
groundwater monitoring plan reviews in a timely manner, it was decided 
that U.S. EPA ·should be the lead agency in resolving the violations at 
this facility. 

If you or your staff have any questions regard1ng.this matter, 
please contact Mr. Russell of our ·Enforcement Section at AC 317/243-5012. 

TLR!tr 
Enclosures 

~~5~--· ~ 
David D. Lamm, Director ~ 
Division of Land Pollution Control 

cc: Ms. Sally K. Swanson......-tJ.S. EPA, Region V 
.. Ms. Karyl Schmidtv-

Mr. Ted Warner 
Ms. Pat Vogtman, U~S. EPA, Region V 

1881- A CENTURY OF SERVICE- 1981 
I. 



ENFORCEMENT SENSITIVE 

.:· .. : ... HAZARDOUS WASTE 
ENFORCEMENT REFERRAL - . ~~~r 

David D •. Lamm, Director .)1~~;( ... -;_ 
Division of Land Pollution Control ~ ~ 
Indiana State Board of Health · ' 

TO: William Miner, Chief 
Hazardous Waste Enfo~cement Branch 
U.S. EPA, Region V -

' I 

TRACKING INFORMATION (or submit CMEL) 
Originators Name: Ted F. Warner 
Initial Evaluation: ·: 6/17/85 

FROM: 

Next (Follow-up) Evaluation Date: · 
Evaluation Type (3 letter code): s·-:::c=-E----
Evaluation Comment (60.character limit): Facility desires RCRA closure 

FACILITY OR HANDLER DESCRIPTION: 

Gary Development Company, Inc. 
479 North Cline Avenue 
P.O. Box 6056 
Gary, Indiana 46406 
Contact Person: Lawrence Hagen, Vice-Pr.esident 
EPA I.D. No. IND 077005916 

The faciHty submitted a Part A permit application on November 18, 1980, and 
claims to have submitted notification to U.S. EPA, although U.S. EPA has no record of 
receiving the notification. U.S. EPA accordingly has stated.the facility does not have 
interim status. The Part A listed, 100 acre feet of landfill capacity and disposal 
availability for K054, 0001', and 0002 wastes. 

The facility is a conventional hazardous waste landfill, OPP. No. 45-2, which 
has had some compliance problems with our Solid Waste Management Branch (see Hearing 
Officer's Findings and Recommended Order in Cause No. N-146, enclosed). As a 
conventional landfill, the facility has a limited groundwater monitoring program 
pursuant to .3.30 lAC 4,- but no RCRA Subpart F program has been initiated at the facility.-

SUMMARY OF CASE OR REFERRAL: . 

An inspection was conducted at the facility on June· 17, 1985, by Messrs. Ted 
Warner and Tom Russell of the Division of Land Pollution Control. The facility has not 
attempted to meet any applicable RCRA or 320 lAC 4 requirements. The receipt and _ 
deposition of certain hazardous wastes at the facility was confirmed'. It is Mr. Hagen's 



-2-

desire to go through closure and get out of the RCRA program. During the inspection 
interview, Mr .• Hagen repeatedly replied in the negative to queries regarding their 
compliance with RCRA requirements. None of the required paperwork, i.e., waste analysfs 
plan, operating record, contingency plan, closure plan, was available for inspection, 
nor had it been developed. · 

. . 

Mr. Hagen stated they had received 28 to 33 loads of paint sludge from American 
Chemical as F007 in 1981 or 1982 and had also received broken battery casings and 
neutralized acids from U.S.S. Lead. He further stated that any hazardous wastes 
received were commingled with conventional refuse for disposal. The facility is not 
currently accepting hazardous wastes for disposal. · 

When asked about compliance with Subpart F at the facility, Mr. Hagen stated 
they had only a conventional groundwater monitoring program consisting of four wells 
located to the north, south, east, and west of the landfill proper and. that these were 
sampled only for solid waste parameters •. 

In summary, EPA has not granted interim status to this facility, yet they have 
accepted hazardous wastes for disposal, they have not attempted to comply with federal 
or State hazardous wa~te operating requirements, and desire to get out of the hazardous 
waste management program. A Compliance·Order is recommended requiring the development 
of a closure plan and, following its approval, that the .facility implement the closure 
...... 1 an as approved. · 

' 

. The facility's Part~ permit application ha·s been called in by_ u.s. EPA, but, 
.to our knowledge, no· submittal was made as required. 

SPECIFIC VIOLATIONS OR FINDINGS: 

l. Violation of 320 IAC 4-6 (40 tFR 26S): 

·The inspection of this facility revealed total noncompliance wfth all of 
40 CFR 265, with the exception of 40 CFR 265.14. (Any federal action should 

· also cite 40 CFR 270 as permitting violations.) 

RtCOMMENDED ORDER OR RESOLUTION: 

1. That the facility be compelled to develop written. closure and post-closure care 
plans within sixty (60) days of receipt of the Order and submit it for 
approval. ·These plans must include all of the applicable requirements of .· 
40 CFR 265, Subpart G, and 40 CFR 265.310 (320 IAC.4.1-28-4 and 320 lAC 4.1-21) • 

. 2. That within sixty (60) days of approval of the closure .and post-closure care 
plans, closure shall be implemented in accordance with the approved plan. 

3. That a CiVil penalty be asseS$ed. 



:.,.-:.·· 

1-'~ ' '1 

., 
·' "'.·~· 

•· 

-3-

OTHER RECOMMENDATIONS AND REMARKS: 
-· 

U.S. EPA may wish to issue a request for information under Section 3007 to 
obtain manifests for waste disposed of at Gary Development by U.S.S. Lead 
Refinery, Inc. U.S.S~ Lead did not voluntarily produce those manifests at our request. 
Copies of manifests obtained from American Chemical Service, Inc •• are attached. 

ATTACHMENTS AND DOCUMENTATION 

Part A 
Groundwater study 
Correspondence 
Manifests 
Trip Report 

TLR/tr 
10/17/85 

\ 



. • Stat. Form 4336 
·• 

STATE BOARD OF HEALTH 

INDIANAPOLIS 

OFFICE MEMORANDUM 

TO: ~~~fo ~:i~::.;.~~ ~;:7. 
Richard T. Jones~ .lf•l'~ . , 81 ·. · t.f/!) 
6e 1 Se · ·· 1 /0n · 

Stuart C. Miller 
Facility Inspection Section-North 

FROM: 

o ogy ct 1 on ~ ~..(rq~~ li'· ""o'R 
SUBJECT. s . 1 8 • d Ob t . . ~~· J. *~~ 3 II • 01 or1ngs an serva 1ons ·· ~.{;i·.., "Complainant's Exhibit No. 1 

at Gary Land Develoi>ment, Lake County · !.1: 
~~.~~., ................ . 

. ,,,(~ 

On December 16, 1985, Messrs. Duane Leith, Steve Schaefer, and 1 
visited Gary Land Development. We walked the entire site and observed 

.f1 many leachate leaks. The west wall had several small leachate leaks 
•· which drained into a .flooded ditch between Gary Land Development and 

Vulcan Recycling Company. The leaks occurred in the wall where proper· 
clay thickness was in question. The responsible party, Mr •. Larry Hag~n, 
claimed to have six to .ten· feet of clay. However, their soil borings 
through the west wall indicate only two and one-half feet of clay. The 

.· soi 1 boring conditions have not been met according to the 1:ourt order. 
Additional information is needed concerning soil boring logs and testing 
results. The monitoring well O'n the west side w.as 4.tnder water and needs 
to be raised or have the water drained away •. It is not usable left as it 
is. (See diagram.) 1 

· 

Outside the north wall between the landfill and the railroad 
tracks is more drainage runoff which may be from the Vulcan Recycling 
Company, but runs onto the Gary Land Development property. This drainage 
may contain some chemical parameters that are toxic· or above standard· (as 
the monitoring well. samples are) •. A drainage ditch bisects the landfill 
site and appears to be pumped into the Grand Calumet River. Per a phone 
conversation between Duane Leith and Joseph Krieger of Water Pollution 
Control on January 7, 1986, they do not have a permit. There 1s a-lso 
leachate rapidly flowing into the ditch from theeastern· bank. (See 
diagram.) I reconmend leachate sanples be taken around:. the site and from 
the drainage ditch which appears to have some oily film on the water •. 

The clay being used for the cover is removed from the drainage · 
ditch which appears to complicate their drainage problems. Even with the 
.best engineering plan properly executed, this site would be questionable 
geologically due to the sha-llow aquifer and poor drainage system, and the· 
proximity to. the Grand Calumet River. 

RTJ/kp 
cc: Ms. Pat Yogtman, U.S. EPA, Region Y 

Mr.· Duane Leith 
Mr. Steve Schafer / 

bee: Mr. John Cooper~! 
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• 3 tMR 1986-

Oavfd 0. la~. 01r@Ctor 
01v1s1on of Land Pnllut1on Control 
Tndi~na StatP. Board nf ~ealth 
1330 West Hichigan Street 

· · Indianapo11s, Tnd1ana 46?.06 

D~a r Mr ~ L111111: · 

(6oft.-r 

.. 
~-

'· ,"Complainant's Exhibit No. 14" 

. iHE-12 

RP.: RtRA 3008 (a)(~) Not tee 
Gary~&velopM@nt CORipatty, Inc. 
JNO 077 005 916 

We havfl! rP.vii!!Wed your OctobPr ?.2, l9R5, hazardous waste P.nforcemen~ referral 

packagE- for Gary Dl'VP.lf}IJ"tent COiftpany. tnc. Pursuant t(\ S~ct1on 3008(a}(2) of 

··the Resource Con!ernt1on and Recovery Act, as 11ftended (RCRA)., I.UI provfd1ng 

notfcP. to you that the UnftPd StatP.s Envfro~enta1 Prntect~on Ag~ncy is prepar

ing to issue an Order under Section 300R(a)(l) of RCRA to_the subject facility 

for tht! viol at 1 ons out lined 1n the referral. 

If you have any Qu~sttofts ~n th1s Matter, 'lease contact Mr. Jonathan Cooper 

of "'Y staff at (312) 886-•454. 

S1nce~ly, 

Willfatl H. Miner, Ch1ef 

• . 

Haza~oas Wa~te Enforc~P~-n~t~-~~~ra~n~c~h~~~~~~~~~t~~~~~~~~~~~~ 

tr T mt st:~. • 
bee: P. Vogtman, SWB 

H. Cho. SWB •. 

5HE-12:JC:nd:6-.4464:3/4/8t;- -, 

~~l{f 



STATE BOARD OF HEALTH 

INDIANAPOLIS 

OFFICE MEMORANDUM 

TO: 

FROM: 

RCRA Groundwater File 
Gary land Devel9pment Company. INO 077005916 . 

DATE: April 18. 1986 

TiiRU: ·Karyl K. Schmidt f(s 'llzl)~ 
Thomas L. Russell fR lf/2'!/16 

Timothy J. Miller~ ~1'0\~ 
Geo 1 ogy Section ..... ~ "Complainant's Exhibit. No. 15" · 

SUBJECT: RCRA Groundwater Monitoring 

After reviewing the most recent groundwater sampling results· 
dated February 12. 1986, and Noverrber 6, 1985, it is still evident that 

. the Gary Land Development Company is in noncompliance in regards to the 
.. RCRA groundwater sampling program. 

Since November 1981~ the Gary Land, Development Company has been 
required to sample for.Jjle RCRA parameters (the National Primary Drinking 
Water Standards, 1ilt ~'lndicators 'of groundwater contamination, and 
the indicators of groundwater quality) and they have failed to do so. 
This case has been referred to the U.S. EPA, Region v. for enforcement 
action. · 

TJM/kp 
Attachments 
cc: Ms. Pat Vogtman. U.S. EPA, Region V (attachments) 
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AFTER THE FIRST YEAR 
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lAKE COUNTY GOVERNMENT CEr:.TER 

2283 NORTH MAIN STREET '-\~ 

CROWN POINT. INDIANA 46307."i;:,';: .. . . ':_ .... :--~<. 
PHONE: 738·2020 OR 663-o?e·o,_:. 

Garv Development Company 
Box 6056 
Gary,· Indiana 46406 

Attn: Mr. Larrv Haqen 

PEARL D. JO..-g>N~4.0. 
HEALTH ~M~~iiO~ 

...):lo'_ r-- c::::> 
· Februa:27y 9,2., 1986 

C:cr.-c '·" c-·-~:::::. ..,.... 
"""·::.::: c ~ 
:t: r. ~-~. ~ ..,. 

=~ r- -c 
"::- -- 71" ,: 
r-

..... _ 
-1 

::;:.,.;... -
~ 

oo C:J 
r- c;-> 

Given below are test data obtained from four samples of·we11 
water, which were·delivered to this laboratory on Februarv 6, 

Total 

1986. 

Calcium Total Dissolved 
Sample E!! Chloride COD Hardness Iron Solids 

North 7.2 20.0 368 . 349. 4. 0.16 1192 

South 7.3 102.2 1184 934.4 0.10 1862 

East 7.7 63.0 1067 232.2 0.08 1750 

West 7.6 . 84.3 19 130.5 1.87 526 

Note: Units of concentration for Chloride, COD, Hardness, 
Iron, and Dissolved Solids are parts-per-:-million • 

Sincerely, . . 

Cheryl A. Pauer 
Chemist 
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li\ITED Sl·\TL~ F N\'JRO'\\F''L\'t. PHOTF.CTIO\ .\C. F.~ C) 
. H,F.(;[O~ s 

2.'0 ~0\ "TH I>FAHHOH\ ST. 

011( At;O. IU.I'\OIS 60t>0-4 
. . . .:: ... ~.' 

CERTIFIED MAIL WI~-;-\ !"•\ Ibl ~Tp "•ilj·~~ 111 •. 

RETURN RECEIPT REQUESTED 
OCT 2 i 198o 

SCS-1-6· 

l1':1 ,_- ren D. t(rebs 
Parr, Pichev, Ohr~msk~v & ~orton 
121 Monument CirclH 
Suit;~ SOrJ 
In: 1 i. an a po 1 i s, . !l"l 46204 

Re: Gary Development Company, Inc. 
DockPt ~J-J. PCI;:A V-i-J-86-R-45 

I 

n~ ·"' r t-1 r • K r e h s : 

"Complainant's Exhibit No. 16" 

Since O\JJ:" settlernent conference on .1\llrJUst 4, lql:36, u.s. SP.l. 
has 'dn th~J:"ed infor.ma tion ·. w.,ich r~stabJ ishes. the followinq: 

J) T ... TV steel Comnany' s temr:x'r~ry de listing applied only 
t0 its F!106-type·wastA, not to 1\087. In l93l" alone, 
LTV tJ:"r:tnsr>ortA•~ at least 3,108,500 pounds of: hazarrio•Is 
waste number Kflr17 to Gar:y D·?velop!Tlent Company. 

2) 'ln.twer~n ?~o·ve:nh•_:>l. 20, l9RO an·d ,January 21, 19B3, u.s.s. 
1.ead triinsporter1 the following 0008 (lead) ha z~rdous 
wa. s b~ ~; to ~a r/. T):~ve lopmen t Company: 

- CAS04 S[udqe - 27 ppm lea~, 762,480 gallons 
- Rubhf-;r Battery Chips - 6.1 ppm lead, 1390 cubic 

yards 
- Reverb ~la~ - no analysis available, 220 cubic 

yards. 

Basecl upon the ahove information, u.s. F.:PA believes that 
hazarrlous wa·.c;te is present at the Gary l')eveloprnent Company 
facility •. Therefore, the company (TlUSt comply with the Complaint 

. ana Compliance Order i.s.sued May 3(), 1986. 

You may arrange another settlement conference by contacting 
myself at (31?.) 886-7948 or Jonathan Cooper at ( 312) 886-4464 
within one week of 'your receipt of this letter. 

Sincerely, 
' / 

/~ ~· I -:. : / I ; , 

///(;t~.'-1:' '//t ·-.~ ...,~.--( __ ,-: I 
. ,. . .. . I . 

~1arc M. ~adell 
Assistant Regional Coun~el 

17 



·-""':;I -~ ' •' "-' I · • .....-......:"" 

STAT.& ~~lANA C:__/'- -- -- - - -- -
1'\DI.-\'\ \POLIS. 46225 

DEPARTMEJ\T OF 
ENVIRON~IEJ\TAL MA!\.-\GDil\T I 05 S•lllth McriJiJn Street 

January14, 1987 

"Compla~nant • s Exhibit No. 17" 

Mr. William H. Miner, Chief 
Hazardous Waste Enforcement Branch 
U.S. Environmental Protectin Agency, 
230 South Dearborn Street 

Region V . 
. ·! 

thicago, IL 60604 

Re: Gary Development Company, Inc. 

Dear Mr. Miner: 

Enclosed is a_ copy of the trip report for an inspection conducted at Gary 
Development on August 22, 1986, by Mr. Ted Warner of our Compliance Monitoring. 
Section. · 

The owner/operator related that n6 chariges had occurred since our June 17, 
1985, inspection which resulted in an enforcement referral by the Department 
to U.S. EPA. . 

If you have any questions, feel free to contact· me. 

TLR/eas 
Enclosure 
cc: Mr. Ted Warner 

Ms. Sally Swanson 
Mr. Garry Mills 

Very truly yours, 

~7?~ 
Thomas Russell, Chief 
Enforcement Section 
Hazardous Waste Management Branch 
Solid and Hazardous Waste Management 



DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

INDIANAPOLIS . 

OFFICE MEMORANDUM 

TO: 

FROM: 

! 

RCRA File 
. - ~. •& "-- TFcJ Ted Warner~ ~ . 

Compliance Monitoring Section 

DATE:. NovellJber 17, 198.6 

· Dav_;~:.;errey f).;.£3 ,1,jJ.tf'. 
Thomas Russell 1fC. 

THRU: 

SUBJ.ECT· Sch~duled ~nspection at 
• Gary Development Company, Inc. 

Gary. Indiana 
IND 077005916 

On August 22, 1986, I attempted .to conduct a scheduled inspection at Gary 
Development Company, Inc. (GDCI), located at· 479 North Kline Avenue, Gary, . 
Indiana. The owner of this facility, Mr. lawrence Hagen, was not present at 
the site. According to the gate operator, Mr. Hagen would not be available 
until later in the day. · · 

I previously fnsj)ected this· facility on June 17, '1985, with Mr. Thomas 
Russell, Chief of the Enforcement Section. At that time, Mr. Hagen informed 
us that he did not desire to operate a RCRA facility. He simply wanted out of 
the system (see my July 29, 1986 memo to GDCI RCRA file). 

Later that day I telephoned Mr. Hagen. Mr. Hagen explained that nothing 
had changed at his facility from the date of my last inspection. Mr. Hagen 
informed me that he has not attempted to meet any applicable RCRA or 
321 IAC 4.1 Regulation. He has had meetings with EPA representatives to try 
and resolve the matter.; · 

In light of the position of Mr. Hagen regarding GDCI, my only action 
available is ·to resubmit the same enforcement referral used for the 
June 17, 1985, inspection. 

m/nnw 
cc: ~-

Tom Russell 
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I. Proposed Re~ulation 

(1) Definition 

A solid waste is a hat'o..rdous waste if, according to 

the meth~ds speci~ied in parsgraph (2), the extract obtained 

from a~~lyin~ the Extraction Procedtire (EP) cited b~low 
v 

to a re~resentative sample of the waste has concentrations 

of· a contaminant that exceeds any of the followin~ values: 

Contaminant: 
Extract level 
milli~ram~·Der liter 

Arsenic 
Barium 
r.admium 
Chromium 
Lead 

. . . . . . . . . . . . . ~ . . ~ . . . . . . . . . . . . . ~ .• . . 

.................. ·• ......... ~ ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ... .................... ·• ............ . 
Me r c ·ti r y • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • · • .• 
Selenium •.....••.....•..••.•......... • ...... . 
Silver .................................. . 
Endrin (1,2,3,4,10,10-h~x•cloro-6,7-

epoxy-l,4,4a,S,6,7,8,8a-octahydro-l, 
4-endo, endo-5,8-dimethanonaph-
thalen_e) .••.....•....•..•....•.........•.. 

Lindane (1,2,3,4,5,6 hexachlorocyclo hexane 
~amma isomer_) .......................... · ..••. 

Methoxychlor (l,l,l~Trichloroethane) 
2,2-bis (p-metho~ypheny) •••••••••••••••••.•• 

Toxaphene (C R CL - technical chlorinated 
camphene, 67-69 percent cholrine) ••••••••••• 

2j4-D 1 (2,4-Dichloro~henoxyacetic ~cid •••••• 
Z,4,5-TP (Silvex) (2,4,'5- , 

Trichlorophenoxypropionic acid •••••••• ~ ••.•• ·• 

0.50 
10.0 

0.10 
0.50 
0.50 
0.02 
0.10 
0 •. 50 

0·. 00 2 

0.040 

1.0 

0.050 
1.0 

0.10 

NOTE:·- Extract levels specified for the above substances 
equal ten times the EPA Na~ional Interim Primary Drinking 
Water Standards for thea~ substances. These standaids 
are bein~ revised. Extract levels specifie~ above will 
b e chan g e 'd t o r e f 1 e c t rev i s i on s t o t h e s e a t and a r d 8 . A 1 8 o , 
EPA is considerin~ use of the Water Ouality Criteria under 
the Clean Water Act as a basis for setting extract. level•. 

·in add!tion to the EPA National lnte~im Primary Drinking 
Water Standards • . 
(2) Identification ~ethod 

(i) Extraction procedure. (2) !dent(fi~ation method. 
(A) Take a repres~ntative s~mple (minimum size 100 ~m8) 
of the waste to be.te8ted arid separate it into its 
component phases using either the filtration method or 
the centrifuga~ion met~od described in this sectitin. 

- 1 -



Reserve the 1iq_uid fraction u~der ref~;~eration at 1-s•c 
(34-41.F) ~or use as described in parggr.aph '(F) of this 
section. . -:: ~ 

(1) Filtration Method. 

Eq~ipment: Ki11ipore YY22 1~2 30 fil~er holder (Millipore 
Corp., Beford, MA, .01730) equipped with an XX42 142 OS necessary 
1~5 liter reserv~ir, or Nuelepore Corp., Pl•asanton, CA 94566) 
equipped with a 1.5 liter reservoir, ~r equivalent filtei holder. 

Procedure: 1. Using the f.ilter holder place a 0.45· micron 
filter membrane (Millipore type RAWP142, Nuclepore tyn~ 112007, 
or equivalen~) on the support screen: On top of the membrane 
(upstre'am) place a prefilter (Mil1ipore AP25124, Nuclepore 
P040, ·or equivalent). Secure filter holder _as directed in 
manufacturer's instructions. 

2. 'Fill the reservoir with the samnle to be separated, 
pressurize to rio m~re than 75 psi (7 kg/cm2), and filter 
until no significant amount of fluid (o.5 ml) is rel~ased 
during- a 30 minute period. 

3. After liquid flo~ stops, depressurize and open-the ton 
of the reservoir, invert the· filter unit, replace filter pads 
as in step 1~ above, and resume filtering. ·Save pads for 
later u~e. R~peat this step until no more fluid can be removed 
from the waste at a pressure of 75 psi (7k~/cm2). 

4. Take the solid material, and any pads us.ed in filtration, 
and extract as described in p~ragraph (B). Subtract tare 
we i g h t s 0 f f i 1 t e r p ad s -in c a 1 c u 1 at i n g t h e am 0 u n t 0 f s 0 1 i d 
material. 

(2) Centrifugation Method 

Equipment: Centrifuge (e.g. Damo~-IEC catalog no. 71~5, 

Damori-IEC Corp., N~edham Heights, MA, or equivalent) equipped 
~ith ~ rotor for 600 ml to 1 liter containers {Damon-IEC 
~atalog no. 976, or equivalent). For flammable material 
containing wastes~- explosion proof equipment is_ r~commended.· 

Procedtire 1. Centrifuge sample for 30 minutes at 2300 rPm. 
Hold temperature at 20-4o•c (68-104.F). 

2. Using a ruler, measuie ·the size of 
layers, to the nearest mm (0.40 inch). 
to solid ratio. 

the liquid and solid 
Calcuate the liquid 

3. Repeat 1 ~nd 2 above until the liquid: solid ratio calculated 
after two consecutive 30 minute centrifugations is within 3%. 

4. Decant or siphon off the layers and extrac.t the solid as 
described in par~~raph B.-

2 



(B) Take the solid ~o~tion obtained in para~T~~h (i), anrl 
prepare it for ~xtraction by either grinding it to pass 
through 9.5 mm .(3/8) standard sieve or by s•.'hJ,f!'·"~ing it 
to the following structural· integrity Procedv~6j 

STRUCTURAL INTEGRITY PROCEDURE 

Equipment:· Compa~:tion tester havin~ a 1.25 inch' diameter 
hammer wei~hin~_0.73 lbs. and havin~ a tree fall of 6 inches 
(~igure 1) (one suitable device is the Associ•~ed Design and 
Manufacturing Company, Alezdria; Va. 22314, ca~~lo~ no. 125). 

Procedure: 1. Fill the sample holder with the ~aterial to be 
tested. If the waate sample is a monolithic block, then cut 
out a representi~e sample from t~e block h~ving the dimensions 
of a i.3" dia. x 2 •. 8" cylinder. . 

2. Place the sample holder into the Compaction Tesier and 
apply 15 hammer blows to the sam~le. 

l. Remove the now compacted sample holder and.transfer it 
d~ the extraction a~paratus for extraction. 

(C) Take the solid material from ~ara~raph (B), wei~ht it 
and place· it in an extractor •. A suitable extractor wi,ll not 
only prevent stratificati~n of sample and extraction fluid 
but also insur~ that all sam~le ~urfaces are continuouslv 
b r o u ~ h t into con t a c t w i t.h. we 11 mixed extra c t ion fluid • When 
oprated at ~reater than· or eaual to 40 rpm, one suit~ble device 
is shown in figure 2 and available as P~rt No. 3736 produ~ed bv 
Associated Design and lot£~. Co., Alexandria, Va. 22·314) 

(D) Add to the extractor a wei~ht _of deionized water eaual to 
16 times the weight of soli~ material added to the extra~tor. 
~his includes any water used iri transferring the solid material 
to the extractor. 

(E) Begiri a~itation and adiust the pR of the solution to 5.0+ 0.2 
using 0.5N acetic acid. Hold the pH at 5.0~0.2 and 6ontinue 
agitation for 24+0.5 hours. If more than 4 ml of acid for each 
gm of solid is required to hold the ~~ at 5~ then once 4 ml of 
acid per gm has been added, complete .the 24 hour extract·ion 
without adding any additi6rial acid. Maintain the extractant 
at 20-4o•c (68-104.F) during extraction. It is recommended that 
a de~ice such as the Type 45-A· pR Controll~r manufactured by 
Chemtrix, Inc. Rillsborp, OR 97123, or equivalent, b~ ~sed for 
controlling pR. If such _a device is not available. then the 
following manial pro~edure can be employed. 

3 



MANUAL ~R .ADJUSTMENT 

1. Calibrate ~H meter in accordance with manufactur~f'~· 
specificat iolu. 

2. Add 0.5N acetic acid and adiust. pR of solution to ~~0 + 0.2. 
If more than 4 ml of solution to 5.0 + 0.2. If *ore -~~~n 4 ml 
of acid for each gm of solid is required to hold the ~R at ~. 
then once 4 ml of acid per ~m has been added complete. the 24 
hour extraction without adding any additi~nal acid. M•intain 
the extractant at 20-40•c (68-104• F) during extraction. 

3. Manually adjust pH of solution at iS, 30, and 60 minute 
-intervals moving tb the next longer interval if the pH did 
not have to be ~d1usted·more than 0.5 pH units since the 
previous adjustment. 

4. Continue adjustment procedure for a period of not less than 
6 hours. 

5. Final pR after a 24 hour p~riod must be within the range 
4.9-5.2; unless 4 ml of acid per gram ~f solid has already 
been added •. 

6. If the conditions of S a~e not met, c~ntinue pH adjustment 
at approximately orie hour intervals for a ~eriod of not less 
than 4 hours. 

(F) At the end of the 24 hour extraction oriod, seoarate the 
material in the ext~actor into solid· and liquid p~ases as in 
paragraph (A). Adjtist the volume of the resultin~ liquid phase 
with deionized water so that its volum• is 20 times that occupied 
by a quantity of water at 4• C •qual in wei~ht to the initial 
quantity of solid material ch~rged to the extractor (e.g., for 
an.initial weiJ;tht of 1 gm, dilute to 20 ml). Combine this 
solution with the ori~inal liquid phase from ~ara~raph (A). 
This combined liquid, and anv precipitate which may l~ter 
form, is the Extraction Procedure Extract. 

(ii) Analysis - Analyses conducted tb determine conformance with 
Section 25~.13(b)(l) shall be made in ~cco~dance ~ith the 
follo~ing or e~uivalent methods: 

(A) Arsenic - Atomic Absorption Method, "Methods for Chemical 
Analysis of Water and Wastes,~ pp. 95-96, Environmental Protection 
Agency, Office of Technology Transfer, Washington, D. C. 20460, 
1974. 

(B) Barium - Atomic Absot~tion Method, "Standard Methods for 
the Examinatt'on of Water and Wastewater" latest edition, or 
Me~hods fot Chemical Analvsis of Water and Wastes, "pp. 97-98j 
En~ironment~l Protection. Agency, Office rif Technology Transfer, 
Washin~ton, D. C. 20460, 1974. 
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(C) Cadmium- Atom-ic Absorption Method, "Standard Methods 
for the Examination of Water and Wastewater", latest edition~· 

·;,. ::. 

:~ .. 

or "'Methods for Chemical Analysis of Water and· 'Wastes". 
pp. 101-103, Environmental Protection Agency, Office of 
Technolo~y Transfer, 'Washin~ton, D. C. 20460, 1974. ·-:'·.'· 

(D) Chromium -Atomic Absorption Method, "Standard Methodr~_' 
for the Examination of Water and Was'tewater", lates~ e!fition, or 
"Methods for Ch~mical Analysis of Water and 'Wastes", pp. 112-112, 
Environmental Protection A~ency, Office of Techno1o~y Transt~r, 
W~shin~ton, D. c. 20460, 1974. 

(E)- Lead - Atomic Absorption Method, "Standard Methods for 
th~ Examinations of Water and Wastewater",. latest edition, or 
"Methods for Chemi~al An~lysis of Water and Wastes~, p~. 112-
113, Environmental Protection Agency, Office of Technology 
Transfer, Washington, D. C. 20460, 1974. 

(F) Mercury - Flameless Atomic Absorption Method', "Methods 
for Chemical Analysis of Water 'and Wastes," ~p. 118-126, 
Environmental Protection A~ency, Office of Technolo~y Transfer, 
Washington, D. C. 20460. 

(G) Selenium • Atotq.ic Absorption Method, "Methods for 
Chemical analysis of Water and Wastes," p. l45, Environmental 
Protection Agency, Office of Technology Transfer~ Washington, 
D. C. 20460, 1974. 

(H) Silver -Atomic Absorption Method, "Standard Method· for 
the Examination of Water and Wastewater,". latest edition, or 
Methods for Chemical Analysis ~f Water and Wastes'', ~. 146, 
Environmental Protection A~ency, Office of Technology Transfer, 
Washington, T>. C. 20460,. 1974. 

(I) Endrin, Lindane, Methoxychlor, or Toxaphene - as 
desribed iri "Method for Or~ariochlorine Pestic~d~s in Industrial 
E f f 1 u en t s " , MD 0 A R I , En v i r on men t a 1 · P r o t e c t i o·n A g en c y , C in c i n n a t i , 
Ohio, November 28, .1971. 

(J) 2,4-D and 2,4,5-TP Silver-as described in "Methods 
for Chlorinated .Phenoxy Acid Herbicides in .Industrial F.ffluents,". 
MDQARI, Environmental P~otection A~ency, Cincinnati, Ohio, 
November 28, 1973. 
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II. DEVELOPMENT AND RATIONALE FOR THE CHARACTERISTIC 

A. NEED FO~ A TOXICITY CHARACTERISTIC 

Subtitle C of ~he Solid Waste nis~osal Act, as 
0 

amended by the ~esource Conservation and Recove~~ Act 

( R C RA ) · c r e a t e s a r e ~ u 1 at o r y f r am e work f o r e on t .r o 11 in~ 

the mana~ement of hazardous waste. Section 3001 of RCRA' 

requires the u.s. Environmental Protec~ion Agen~y (referred 

to herein as the A~ency) t6 identify the characteristics 

of and to list hazardous w~stes. Those wastes so 

identified are theri included in the waste management 

control system set .forth in Sections 3002 to 3006 and 

3010 of RCRA~ 

This Backg~ound Document describes the proc~ss by 

which the Ag~ncy identified and defined one such charac-

teristic, the "Extr~ction Procedure·Toxicity Characteristi~", 

and presents ihe rationale, assum~tions, ~odels, and 

scientific studies em~loved in defi~in~ th~ characteristic. 

This document also discusses the co~ment~ recei~ed 6n 

the proposed characteristic and the chan~es mide 

in response to those comments.* For clarity the name 

for this: characteristic has been changed from the 

proposed "Toxicity Characteristic to the Extr~ction 

Procedure Toxicity Characteristic in the final regulations. 

*The distincti~n between a waste which is hazardous because 
it possesses the charac~eristic of toiicity, and a waste which 
is 'listed as hazardous because it meets the criteria of toxicity, 
is ex~lained in detail i~ the background document on Identifica
tion and Listin~ of Hazardous Waste.· 
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B. NATURE OF TOXICITY REGULATED UNDER THE SUBTITLE C REGULATIONS 

·section 1004(5) of RCRA defines a hazardou~ waste a~ 

one that m,ay: 

(A) cause or signi,ic•ntly contribute to an incra~se 

in mortality or an increase in serious irreversi-

b 1 e , or inc a p a cit at in g revers ib 1 e , i 11 ness ; or · 

(B) pose a substantial present or potential hazard 

to human health or the environ~ent when improperly 

treated, stored 1 transported, or disposed of, or 

otherwise managed. 

The usual conception of "toxicity" certai~ly meets this 

staridard.* Furt~ermore 1 ~e~tion 300l(a) r~¢uires that 

toxicity be taken into ac~~unt in determining which wastes 

are. hazardous. 

As used in these regulatipns 1 "toxtcity" includes a wide 

range of hazardous effects. Acute toxicity upon exposure 

is one such effect. Toxicity is also used to encompass the 

specific properties of aquatic and mammalian chronic toxicity, 

carcinogenicity, mutag~nicity, teratogenicity, and phytotoxicity. 

Another property of toxicity deemed ·of regulatory significance 

is the potential to bioaccumulate in animal tissue (see 

section 30Pl(a)). The following properties of toxi~ity are 

of particular regulatory concern: 
•. 

*Webster's Ne~ Collegiate Dictionary, for exa~ple, indicates 
that toxic i~ synonomous with poisonou~. 

8 



serious harm to humans resultin~ fro~ long term 

subacute exposure to chemicals released frdm the waste (i.e., 

death, incap~citation, cancer, birth defects, ·dama~e- to future 

generations throu~h changes in the gene pool); 

serious diminution of fi$hing resources-resu~ting from 

contamtnation of surface water bodies; and 

serious harm to agricuitural resources resulting from 

use of water contaminated by waste management practices for 

irri~ation. 

These choices are easily ~ustifiable. In addition to 

the obvious need to regulate wastes which ~ay result i~ death 

or incap~citation, wastes ~~sing a threat of ~arcinogenicity 

~re of special cdncern. Chemicals prese~t in_ the environment, 

combined with dietary and. societal influences, have been 

implicated in the high incidenc~ of cancer in hu~ans. In 
o r d e r t o l ~ s s en human expo s u r e s t o c a r c i no ~en 8 , i t i 8 n e c e s s a r y . 

to handle and dispose of wa~tes containing signific~nt quantities 

of carcinogens in a·manner appropriate for ha~ardous materials. 

An additional danger from which society requires stringent 

protection is exposure to chemicals capable of damaging 

genetic materi~l (l.e., mutagens). As a recent review in the 

American Chemical Society's Chemical and Engineering News ~tated: 

The relationship betwee~ muta~enicity and carcinogenicity 
debated by many, up. to 90% of the chemicals so far tested
and identified as mutagens in one or more short term 
tests are carcinogens a~ well. 

Cancer is only one consequence of genetic mutation,. 
b~t th~ tragedy of its human dimen~ion attracts public 
attention. Another potential seri~us threat from 
muta~ens may lie in store for future gener~tions: 



L~e insidious accumulation of subtle, irreversible 
m.utations in the gene ·pool conceivably could have 

· r;·):jrrific consequences for the ·human race. By the 
time the effects of ~uch mutations become apparant 
i't-'11 be too late. (1) 

Y~otection ~f the unborn fetus is another important 

goal of the hazardous waste pro~ra~ under RCRA. Iri order to 

1 e s s en- t h e 1 ike 1 i h o o d o f .b i r t h d e f e c t s · o c c u r r in ~ a s a 

consequence of improper management of waste materiais, it 

is important to, identify and regulate m~na~ement of wastes 

containing terato~enic substances. 

Prot~ction of fishin~ resources is also an important 

goal of the hazardous waste program. Fishing is both a 

major source of in~ome and food to many people and serves an 

important recre~tional purpose as well. 

Congress cited several instances of fish kills 

in describing the types of substantial harm caused'by 

hazardous waste mismanagement (2), indicating an intent to 

protect this resource from improper hazardous waste management. 

Furthermore, the Act requires the Agency to consider and 

protect not only "human health" but "the environment" in 

determinin~ which'wastes are hazardous (section 1004(5)). 

Serious harm to fishing resources due to mismana~ement 

of wastes can occur in two important ways. ~ischarge of 

toxic chemicals to waterways can result in the immediate 

death of large numbers of fish~ This has occured many times 

during the past decade as a consequence, most notably, of 

tiansportation accid~nts. A second, more insidious threat, 
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is pose~ by ~~ng term,_ low level discharge of chemicals to 

surf a c·e w D. t ;;;~~ ·· vi a groundwater transport • The s e c h r o ~i c 

ex p o a u r e s c a ~i i n t e r f e r e w i t h grow t h and r e p r o ~ u c t i on , 

·as well as c~use death, and can lead to l~rt2 term dis

appearence of aquatic resources of a water body_. The 

Agency believes it is important to re2ulate wastes posin2 

such a risk in order to safeguard this important nation~l 

resource. 

.. 
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Protection of g~~icul~ural resources is an additional 

goal of the haz&rdo~2 ~este pro~ram, inasmuch as large amounts 

of ~tround and eurfac11tuater are used in the United States 

for crop irrigation~ ~ccordin~t to the U.S. Geologic Survey,. 

"The qtiantity of water withdrawn for irri~ation 
in the United States, Puerto Rico, and the Virgin 
Islands in 1975 was estimated at 160 million acre
feet ••• This was an a~erage rate of 140 billion 
gallons per day, and. the water was used on approxi
mate 1 y 54 m i 11 ion acres of farm 1 and • ; · This represents 
an increase in water use of about 10.q percent 
over the 1970 estimate and an increase in acrea~e 
of about q.4 pe~cent."(3) 

Plants of~en absorb harmful material~ from th~ir environment. 

It is ther~fore extremely important, ~iven the critical 

importanc~ of.~griculture, .that the sources of water ~vailable 

for irrigation be kept safe for this use. Furthermor-;, 

-
human ~x~osure to waste contaminants may result from in~estion 

of food-chain crops exposed to contaminate~ water. A~ain, 

the threat to human health and the environment is plain, and 

warrants regulatory protection. 

C. SCOPE OF THE TOXICITY CHARACTERISTIC 

After identifyin~t the various aspects of toxicity th~t are 

of concern, th~ Ag~ricy attempted to develop a definition 

for the "Extraction Procedure·Toxicity Characteristic" which 

would encompass all of these aspects •. Detailed discussions 

of. the approach empl~yed in attemptin~ t~ d~vel6p ~uch a 

broad characteristic have been detailed previously in materials 

made available to the public. (4,5,6,7) 
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However, the Agec~y was unsuccessful in developin~ 

such· a definition. The E!' 'I'c::icity Characterist'ic promulgated 

today is limited to wastes uh~ch present a.hazard to human 

health due tri prcipensity to teach signific~nt ~oncentrations 

of ihose toxica~ts for which drinking w~t~r thresholds have 

It should be noted, however, that although 

the !~·Toxicity Characteristic regulates only those wastes 

cont~ining toxic constituents ~or which National Interim 

Pr{ma~y Drinking Water Standards (8). have been established, 

other wastes may stil~ be regulated as toxic via the listinj 

mechanisms tinder ~§261.31 through 261.33 of the regulations. 

Cl) Aspects of Toxicity Outs"ide the Scope of EP Toxicitv 
C h· a r a c t e r i s t i c 

(a) Chroriic Toxicitv of Wast~s Containin~ Contaminants 
Other Than Those Irtcltided in ~he National Interim 
Primary Drinkin• Water Standards 

In additio~ to. the 14 subst~nces for which National 

Interim Primar~ Drinkin~ Water ~tandards have .been established, 

there exist thousands of other chemicals which possess ·a signi-

ficant ~oxicity~ The Agen~y has wrestled unsucc~ssf~lly with 

the problem of setting defirtitional thresholds for. these diverse 
. . 

potential toxicants. While one possible approach w~s outliried 

in ·the proposed Part 250.15 delisting requirements, adoption 

of ~his approach was fo~nd to suffer from a number of problems, 

principally the lack·~f a re~ognized means of settirig a 
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threshold to measure these compo~nd~' chronic toxicity. 

In addition, th~re is- believed to. b~ insuffictent laboratory 

~apacity to analyze generators' wis~~~ or waste extracts for 
> --

the thousands of toxic species inv61~ed. At the present 

time, therefore~ only wastes contairting the drinking w~ter 

contaminants are within the s~ope of the ~haracteristic. 

{b) Carcino~enicity 

A number of ~roups are active in identifyin~ ch~micals 

which are carcinogenic to humans. EPA's Cancer Assess~ent 

Group has talten the lead for the Agency in evaluating 

availabl~ information in order to deter~ine which che~icals 

show substantial evidence of cartinogenicity. 

The Cance! Assessment Group has evaluate~ the available 

information on a lar~e number of such chemicals. They have 

concluded (10) that for approximately 15n compounds the 

information was sufficie~t for the compou~ds to be considered 

suspect human•carcinogens. 

This list was not made part of the self-regulating EP 

Toxicity Characteristic because of: 

a. the lack of laboratory capacity to analyze 

all. wast~s f6r the presence and concentration 

of- ihese compoun~s. ~nd 

b. the ~bsenee of the necessary dose-response 

and mobility relationships with which to derive 

gener~l waste threshold levels which would 

withstan~ scientific challeng~. 
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Jn addition to doin~ reasearch on m~thodology for specific 

compound identification artd quantifi~ation~ ~he.Agency· is 

conducting research to develop rapid, inexpEusive biologi~al 
( . . . 

screening methods to identify wastes contaiiing ~aicinogenic 

m~terials. However, uritil such tim~ as these methods are 

available, the Agency will identify specific carcinogen 

c6ntaining wast~s through the listing ~,chanism. 

c. Mtita~enicitv 

The~e are a variety d~ mechanis~s by which chemicals 

can act to cause damage to DNA. A pr~g~am of w~ste control 

aimed at identifyin~. and eliminating human expos~re to such 

materials r~qtiires rapid, inexpensive procedutes to pinpoint 
.. 

dan~erous materials. I~ response to this problem, a number 

of rapid and potentially inexpensive bacterial and in vitro 

cellul~r tests have.been develop~d. These tests are designed 

to identify mutagenic substances by detecting genetic damage 

in the test species. Because of the variety·of types of 

DNA damage that are possible, no one test is sufficient to 

identify all mutagenic subst.ances. 

' Although· test procedures of this type are in general 

use for identifiing potentially hazard6us chemicals, the 

Agency has decided not to require their g~neral use by the 

regulated· commrinity for tw6 reasons: 

(1) Research to date has not been sufficient to 

develop and validate experimental methodologies 
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for usin~ the~e tests to •valuate th~ notentia~ 

haz.ard posed by wastes; 

{2) Theie is si~nifican~ scientific urice~(ainty as 

tci the degree· to which such· screening test 

results correlate with human toxicity. 

Ther~ are currently a number of large scale pro~rams bein~ 

conducted to determi~e the applicability and validity of 

short term mutagenicity test systems. For~most amon~ these 

are the International Pr6gtam for t~e Evaluation of Short-Term 

Tests for Carcino~enieity, the Genetox Pro~ram and the National 

Tnxicology ·Pro~ram. The ~Internatidnal Pro~ram"_is approximately 

three years old, while th~ ~ther. two pro~rams have been underway 

for about two years and one year respectively. Detailed con-

~lusions relative to the utility of short~term tests for 

mutagenicity are not yet available. 

The Agency therefore ~as deci~ed to postpone use of such. 

t~sts pendin~ th~ results of further studies. Wastes found to 

contain eompounds posing a muiagenic threat ·to humans or the 

environment will be regulated through the listing mechanism. 
' . 

d. Teratogenicity 

There are at present no suitable testing methods capable of 

identifying teratogenic wastes. Consequently, in order to lessen 

the like1iho6d of birth defects occurrin~ as a consequence of 

improper management of w~ste materials, the Agency will rely 

ln the listin~ mechanism to reach sti~h wastes. 



e. Chronic Toxicity to Fish 

The Agency encountere.d two problema in developing a 

toxicity test protocol for protection of fiaheries resou~cie;

·The first of these problems was the selecti.,on and development . . 

of a scenario to relate waste management to contaminatio~ of 

surf~ce waters in which fish live. The second problem was 

in then establishing thresholds_ to determine what an unaccep-

table level of surface water contamination would be. 

While a possible solution to the first of these Ptoblems 

(i.~ •• relating disposal to exposoure) was presented in the 

December 15, 1978 Draft Toxicity ~ack~round Document (~),.the 

contamination model did not ,account f~r exposure occurrin~ 

~hrough eith~r direct disch•rge or ~urface runoff. In addition 

to its incompleteness, the model suffered from the fact that 

the mixing zone dilution was not based on actual environmental 

data. 

The second ma_ior problem relates to !;he- u,navailabilitv of 

thresholds analo~ous to the drinking wate.r stand.ards •· The 

All;ency currently, has a orogram underway to develop water 

quality guidelines. These guidelines will reflect the A~ency's 

best scientific ~udgment as to ~aximum level~ of toxic species 

in waters consistent wit~ pro~ection ·of the .aquatic resources. 

How_ever, until such time as these guidelines are available, 

the Agency does not believ~ it is in a position to.complete 

development or propose a toxicity characteristic for proteciion 
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of fishery reso~rces. Thua, identificati~n of wastes posing 

a significant hazard to fish will be made using the listin~ 

mechanism. 

f. Phytotoxicity 

Besides not having threshold values t~ measure 

chronic exposure levels for fish, the A~ency lacks threshold 

toxic exposure levels for plants as well. Thus, in order to 

protect ag~inst harm to agricultur~ resources, the listin~. 

mechanism will be use~ to bring phytotoxic wastes into the 

hazardous w~ste control system. 

D. MAJOR POSTULATES CONTAINED IN THE CHARACTERISTIC 

A~ noted above, the ixtraction Pro~edu~e T6xicity 

Char~cteristi~ is limited to evalu~tio~ of the substantialfty 

of hazard to h~man health posed by leach~ble waste constituents 

for which National Interim Prlmary Drinkirig Standards exist. 

The major po~tulates underlying the characteristic, and the 

reasons therefor are set out below. 

1. Choice of Groundwat~r Exposure Pathway 

For -wastes defined as toxic by Section 1004(5), 

the hazard posed by a waste is depe~dent primarily on two 

factors: 

a. the in~rinsic toxic properties of the constituents 

in the waste (e.g., acute toxicity, .chronic 

toxicity, genetic activity, bioaccumulation); and 
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b. the propensity of the constituents in the was~e 

to migrate from the waste during management and 

result in environmental exposure. 

The first factor, the intrin~ic haz~rd, defines the actual 

health effect posed by the waste when exposure to the public 

or environment occurs. For the compounds identified in. the 

char•cteristic promul~ated today, sufficient toxicol62ical 

informati6n (i.e~, National Interim Primary Drinkin~ Water 

Standards) was available for ~PA to determine not. 6nly intrinsic 

toxicity but safe exposure levels as well. 

The second factor was not as well defined. That is, no 

test procedures were available to relate concentrations of 

toxic species in a waste to mi~ration into the environment 

during waste manageme~t. Therefore, in order to develop the 

Extracti~n Procedur~ Toxicity Characteristic, the Agency 

found it necessary to develop a procedure to evaluate the 

propensity of a toxic material iresent in a waste to enter 

the environment and result in human exposure. 

In considering the various exposure pathways of cortcern, 

the Agency concluded (not surprisin~ly) that the most probable 

ones were ~roundwater, surface water, and air. The ~round

wate~ pathway is believed to be the most serious for a number 

of reasons:. 

(1) Protection of 12;rou_ndwater from leachate contamination 

was one of Congress' principal objectives in ~nacting 

RCRA. (2) 
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(2) Groundwater serves as a source of .drinking water for 

(3) 

at least half of the propulation ot the Uni~ed State~, 

and almost one-tifth obtains drinking water directly 

from ~roundwater wells. (11) 

Once contaminated, Rroundwater aquifers tend to 
I 

remain 

~ontaminated for extended periods of tim~ sine~ t~eir 

renewal times are v~ry long. 

(4) Groundwater aquifer contamination is difficult to 

detect, particularly· in its early stages. Signific,nt 

human exposure .may thus occur bef~re remedi~l action 

can be taken. 

(5) Numerous incid~nts of groundwater contamination 

resulting from improper waste mana~ement have actually 

2. Choice of Particular Disposal Environment Model 

a. Choice of Landfill Disposal 

In considerin~ the various forms of indust~ial waste 

managem~nt likely to occur which would lead to.exposure via a 

*The prevalence of the ptoblem of groundwater contamination 
is illustrated by a 1977 study (12) ~f SO land diiposal sites 
that had received indust~ial wastes. At 13 sites, the study 
was able to obtain evidence that organic chemicals had migrated 
from the disposal site to groundwater, ~nd that organic 
contamination of groundwater had .occurred •. Similarity, at 30 
of the sites, inorg~nic contaminants were found to have 
migrated to groundwater. At 26 ~f these sites, hazardous 
in~rganic constituents in the water· at one or more monitorin~ 
wells was found to exceed the EPA drinking. water limits. 
This study is but one indication of the potential for ~roundwater 
contamin~tion posed by existing waste management. Other 
damage incidents are collected in open files of the EPA Office 
of Solid Waste, Hazardous and Industrial Waste nivision, and are 
in the Subtitle C rulemaking record. 



~roundwater pathway (e.g., tandfilling, land treatment, surface 

impounding, biological treatment), landfill disp~sal was 

believed t~ offer the grea:test potential for ~ismanag~ment. 

The Agency reached this l~tter conclusion after considering 

the following factors: 

(1) Land disposal of wastes re~ults in the concentration 

of toxic species' into a relatively small area, 

(2) Concentrating waste into a small area results 

in the population exposed to toxic~nts emitted from 

the waste receiving a hiiher dose; 

(3) Since the degree of harm posed by exposure to toxic 

chemicals is a fu~ction of the level'of exposure, 

concentrating wastes into a small area is potentially 

more dangerous to human health and the environment; 

(4) Leachi~g or leakage of· toxic chemicals present in a: 

waste disposed of in a landfill can result in 

contamination of potable groundwater supplies; 

(5) Landfilling is believed to be ihe most prevalent 

w~ste disposal ~ethod and therefore the ciethod most 

appropriate for modelling; 

(6) The Agency believ~s that due to the lower cost of 

disposal, industri~l waste· not brought under Subtitle 

C control will likely be disposed of along with 

municipal trash and refuse in landfills. 
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The Agency thus con~luded tha~ since landfill disposal 

·~~G•red to be the most co~mon method of disposal and appeared 

to present a gre•t potential f~r groundwater degrada~ion, 

it would be th« management scenario to model in these initial 

regulations. 

.- b. Choice ~f De~ree of Simulated Leachi~~ Aetivitv 

1) T.he Leach in~ Simul.ation Test 

After determinin~ that the toxicity ch~racteristie 

should evaluate the potential hazards posed by improper waste 

landfillin~ and subsequent envirortmental relea$e via a 

groundwater exposure pathway, the Agency next had to decide 

how to measure wastes~ potential to release h•zardous constituents 

to groundwater u~der these circumstances, i.e., wastes' capacity 
1 

to leach·hazardous con~tituents if impioperly· landfilled. 

The key qtiestion thus became what degree of leaching activ~ty 

the test should induce. 

I n de vi s in g t h i s t e s t , t h e Ag-e n c y w a s g u i d e d by t h e 

statutor~ definition of hazardous waste, which commands 

implicitly that any test to determine hazardousness ·be a~~ressive, 

since all wastes potentially capable of causing· substantial 

hazard if imorooerlv mana~ed are to be regulated as hazardous. 

At the same time, there must be some upward limit on the 

aggr~~siveness of a test, since virtuall~ any substance can- be 

ha~ardous if sufficiently mtsmanaged (ior_ instance, dumped 

directly into a drinkin~ water supply), yet the statute does 

not contemplate Subtitle C regulation of all wastes. The 

Agency th~s determined that a test which simulates a degree 
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of )leacitinS< activity very unlikely to occur in most waste 

managemen't:· practice is overly a~gressive. 

Th~ ~~aching test, con~ained in the characteristic, 

known ~s t~~ Extraction Procedure (EP), is deaigned to satisfy 

these eomp~ttn~.considerations. As will be explained in 

greater det&il below, the test assumes wastes will be exposed 

to an .acidic leachate medium with pH of 5. Th i s 1 e a c h a t e 

medium tends to leach waste constituents (particularly 

metals) relatively a~~ressively, yet, as discussed below, is 

not so· aggressive as to simulate a level of leaching acti~itv 

beyon~ that which could realistically occur. 

The choice of the leachate medium selected was premised 

on a spec_.ific physical model_, which is described below. 

Importantly, ho~ever, the Agency believes th~t the predicted 

degree of contam{n~nt c~ncerttrations in leachate could reasonably 
' . 

o~cur iri the course of most waste management, ·whether or not 

the specific ~aste mana~ement conforms to t~is physical 

model. 

The specific environment contemp'lated by the _Agency in 

developing ~ leachate test is an improperly desi~ned and 

managed municioal landfill •. This type of landfill ~enerally 

becomes acidic durin~ its lifetime at which time the de~~ee 

of leachin~ induced is r~lat~vely high.* The Agency's 

*Specific features of this model are, 
the landfill receives pred·ominantly domest'ic. refuse 

or, if not domestic refuse, material with similar chemical, 
biological, and toxicological properties (i.e., only 5% of 
the fill is industrial in nature). 

the character of the leach in~ .fluid that· the waste 
will be exposed to is p~edominantly a function of the 
nonindustria.l material in the landfill. .. 
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concern is t~at Po~entialli hazardous wastes, .if not brou~ht 

within the·Subtitle C system, may be.sent· to municipal land-

fills, with £ res~lting hi~h level of leaching activi~y and 

environmental insult if the landfill vas not designed specifi~ 

cally to prevent migration of leachate into the environment. 

This ~oncern vas shared by the Congress in ~romulgatin~ 

Subtitle C: 

Even more thteatenin~ are the present 
disposal practices for hazardous waste ··• 
In many instances these hazardous wastes 
are disposed of in the same manner ~nd 
location as municipal ·refuse -- in the 
loc~l landfill. H. Rep. No. q4-1491~ supra, 
at 12. · 

These wastes' potential to cause harm in this environment 

therefore should be evaluated.* 

2) .Ar~uments That The Leachin~ Test is Overly A~ressive 
\ 

A great many comments were received attacking ·this 

porti~n of the characteristic as being overly a~~ressive 

because the commencers 11 wastes are not, placed in municipal 

landfills. To the ~xtint that these comments seated only 

that individual generators chose not to send their wastes to 

municipal landfills the comments are misplaced since the . . . 

wastes may still potentially be manaRed in ~unicipal l~ndfills 

(absent Subtitle r. regulation). 

*A specific discussion of how the leachinR test simul~tes 
municipal landfill waste management conditions appears later 
in this document. 

·' 
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Certain ~enerator~,* however, stress~d that their wastes 

a r e no t man .a g e d i n m u n i c ip e>, 1 1 and f i 1.1 s , and a r e h i g h 1 y u n 1 ike 1 y 

ever to be s!) mana~ed whe:ther or not the wastes are regulated 
.. 

under subtitle C. . . The Agertcy remains convinced that the 

degree of contaminatio~ in~icated by the EP is nevertheless 

suffieiently pre~ic~ive of what may occur even in purely 

industrial waste managem~nt practice to be a regul~torily 

~alid means of eval~ating ~azardousness of these wastes~ 

First, even wastes such as th~se may ~easonably come in 

contact with ~ildly acidic leaching media (i.e.~ pRof apDroxi-

mately 5) durin~ their mana~ement histories; For example, 

waste acid streams are oft~n disposed along with large volume 

waste streams. (13) Acid rainf~ll and wate~ pa~sin~ throu~h 

acidic soils may be other sources of acidic leaching solution. 

Other wast~s. al.though normally consider~d to be neutr~l or 

basic, may contain a~idic constituents which can be released 

on contact with water or air to create acidic leaching con4i-

tions. Many mining wastes, for example~ cont~in pyritic 

sulfur, which upon exposure to air ~nd rain forms sulfuric 

acid, resulting in acidic leach•te. Other types of improper 

*Among thes~ gener•tors are a numbei of lar~• volume waste. 
generators, such as electric utilities and mining wastes. 
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waste management may also result in exposure of waste to 

acidic leaching conditions.* 

F~rthermor~, large- volume w~it~s may cause an equivalent 

degree of contamination even if ·nof::·subiect to acidic leachint 

conditions. The large volume of ~aste present in the site 

tends ~o lead .to increased toxicant concentrations. This 

effect comes about because the water (e.g., rain) acting 

on the waste travels through a larger amount of waste before 

enterin~ the enviionment. The leachate thus tends to ~ecome 

saturated with the contaminants. By contrast, in_municipal 

lan~fills, the s~all volume of indust~iai wa~te present 

limits the contact time in which toxicants can act to 

saturate the leaehate. 

The Age~cy therefore believes there is at least the 

potential for most wastes to come in contact with an acidic 

_*A numb~r of commenters a~r~ed that their wastes could come 
in contact with acidic l~achate merlia even thou~h not mariagerl 
in municipal landfills, but argued that the acidic leachate 
would ~e buffered (i.e., neti~ralized) to a greater de~ree 
-than would acidic leachate in a municipal landfill, which 
would in turn result in a lesser degree of waste constituent 
solubilization. The detree of buffering in particular waste 
~anagement settints i~; however, very difficult to quantify, 
and the Agency _believes its lea~hate test stti~es a re~sonable
balance._ The test in the fi~st instance uses a relatively 
mild acid and further t~kes buffering capacity into account 
by limiting the amount of acid used in perform_ing the extrac
tion. In the case of wastes with high buffering capacities, 
t~erefo~e, the waste itself largely det~rmines the leaching · 
media composition. The degree of buffering predicted, while 
obviously not precisely accurate for. every waste· management 
situation, is believed to be sufficiently representative for 
use in the protocol. 
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leachate medium, or to cause equivalent rit:grees of ·contami-

nat i on , s o t h at t h e was t e s ' pot en t i a 1 t n. r: au s e h arm/ i f 

improperly managed can re~sonably b~ masoured by ~ssuming 

the presence o£ acidic conditions. It should be ~oted further, 

that the Agency is not legally obliged to model precisely 

the.~ircumstances of individual waste management sites, or 

class~s of waste management ~ites, in making d•termination~ 

of hazardousness. Nbt only does the statutory definition of 

hazardous waste itself afford the Administrator great l~eway, 

but courts in other contexts have upheld national environmental 

standards based upo~ p~y~ical models which did not conform 

precisely to physi~al circumstances of affected facilities. 

See, .!...:...!.·, Sierra Club v. !,!!, 540 F.2d 1114, 1136 (D.C. 

Cir. 1976), vac. for furthe~ consideration in light of 

Clean Air Act Amendments of 1977, arid to. consider the sugges-

tion of mootness, sub~· Montana Power Co. v. EPA, 434 

U.S. 809 (1977) (EPA's air po~lutant diffusion model is 

upheld as a valid means of establishing emission standards 

for proposed new ~ources under prevention of signiflcant 

deterioration_ regulation~, even though the mo~el is admittedly 

imprecise in predicting the effect new sources will have on 

ambient air, the court statinl, "so long as the method of 

mea~urem•nt is consistent, it may be used as a reliable 

benchmark of the relative i~pact of different sources~); 

State of Texas v. EPA, 499 F.2d 289, 301 (1974) cert. denied, --. --- . 

427. U.S. 905 (1975) (hydrocarbon emission reduction standard 
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established on the basis of a "simplistic" physic£). model is 
' ~.-: 

upheld; u~e of the model i~ not an arbitrary or c~,~icious 

exercise of authority); Hercules, Inc. v. ,!!!, 598 F.2d q1, 

104-106 (D.C. Ci~. 197R) (toxic effluent standard for 

toxaphene established on the basis of toxaphene's .effect on 

an ~quatic species not found in the recei~int waters cif the 

s o 1 e ·d i s c h a r ~ e r ) • * 
It should also be mentioned that the phen~menon of 

leach~ng .over the life. of a waste management facilit.y is 

'incomol~tely understo~d, and can be characterized le~itimately 

as "on the frontiers of scientific knowled~e • II 

Industrial Union Department, "AFL-CIO v. Hod~son~ 499 F.2d 

467, 474 (D.C. Cir. 1974). There is also no consensus within 
) 

the scientific co~munity as to ari appropriate short-term 

extraction test to meas~re this phenomenon. 'Realth-based 

reEula~ions addressin~ sue~ areas of uncertainty have tradi-

tionally been accorded considerable judicial deferenc~~ 

'Rod g s on , s u p r a , 4 9 9 . F • 2 d a t 4 7 4- 7 6 ; E t h v 1 Co r p • v • '.!!!,, 5 4 1 
/ 

F.2d 1, 24-29 and cases there cited (n.c. Cir. 1976,.!.!!. bane). 

A~ain, under these circumstan~es, some imorecision in the 

leaching test is not only acceptable, but emin~ntlv justifiable. 

As the court stated i~ Ethyl Corp., supra: 

*It should be noted further that in each of these cases, 
the physical ~odel was u~e~ to ~stablish ~ quantitative 
dischar~e standard, as compared to the present situation 
where a model i.s used only to make a screening determination 
of wastes which must be regulated to en~ure proper management, 
a less precise undertaking. This situation is consequently 
a .fortiori from the cit~d cases. 
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O~estions involvin~ the environment 
are particularly prone to uncertainty.. Tech
nological man has altered his world in ways 
never before experienced or anticipated. The 
health effects of such alterations are often 
unknown, sometimes unknowable. While a con
cerned Con~r·e s s has pas a ed leg i alation prov id-
ing for protection of the public health against 
gross environmental modifications, the regulators 
entrusted with the enforcemeni of auch laws 
have not thereby been ~ndov~d with ~ pre-
science that removes all doubt from their 
decision makin~. Rather, spectilation, con
fli-cts in evidence~ and theoretical extra
polation typify· their everv action. Row 
else can they act, given•a mandat~ to protect 

·the public health but only a slight or non
existent data bas& upon which to draw? 
Sometimes, of course, relatively certain proof 
of danger or harm from such modifications can 
be readily found. But, more commonly, rea
sonable medical concerns and theory lon~ pre
cede certainty. · Yet the statutes-~and common 
sense--demartd. re~ulatory action to prevent · 
harm, even if the re~ulator ia less than 
certain that harm is oth&rwise inevitable. 
Ethyl Corp., supra~ 541 F.2d at 24-25. 

3) Arguments That the Leaching Test 
i~ Insufficiently Aggressive· 

.. 

The Agency's proposed !~aching test (and the EP Toxicity 

Characteristic as a whole) ~as also criticized as being 

insufficiently aggressive because the test w~s not "designed 

on the assumption that the waste will be disposed of in the 

~orst possible .environment."* As noted above, however, the 
., 

Agency does .not believe it is iustified, nor is it advisable 

-to base a determination of hazardotisness upon waste mismana~e-

*Report on Hazardous Waste Disposal, Subcommittee on Oversi~ht 
and Investig~tions of the House Committee on Interstate and 
Forei~n Commerce, 96th Con~. 1st Sess. 53; see also Comments 
of ~nvironmental Defense Fund, March 16, 1979, pp. 9-10. 
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ment assumptions -- including assumotions as to leachate 

medium composition -- which are very unlikely to occur in 

practice. ~ 

Moreover, it should be remembered that the. Extraction 

Procedure Toxicity Characteristic (of which the leaching 

test is a part). is not the sole means of bringing solid 
" 

wastes-within the subtitle C regulatory framework. The 

other mechanism, listing _of hazardous waste~, all~ws the 

Agency to interpret leachate data in a more individualized· 

way, and to take into consideration_additional factors, such 

as indications ·of •ctual waste m~sm~na~ement or "unusual 

waste. mariagemen~ practices, which are not measur~d by the 

characteristic.* Thus, the ~gency has not ignored all 

waste mismanagement situations beyond the situation modeled 

in the to~icity· characteristic; it has chosen to take them 

into account in a more individualized manner. 

The Agency believes .this course preferable to basing a 

test upon an a~sumption of absolute worst-case mismanagement. 

If.a generator's waste fails the test, the was~e is irrevocably 

within the subtitle C system. In the Agency~s view, this 

requites some saf~guard in the test against indis-criminate 

overinclusion, which overinclusion might result from a leaching 

*See, for example, Listing Back~round Documents for Chromium 
Pigments, Secondary Smelting and Refining of Lead, and Pri~•ry 
Smelting and Refining of Lead, all of which list wastes which 
conceivably might not fail the toxicity.ch.aracteristic 
but still pose a substantial potential hazard because of the 
p~esertce of additional factors not evaluated by the extraction 
procedure. 
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test based upon assumptions of unusually deficient,waste 

management.* The Agency therefore chose what it regards as 

a plausibly-occurring type of mismanagement model on which to 

base its leaching test and toxicity characteristic. 

c. ··emaiuing Features of the Waste Disposal Model 

Once a constituent is leached from the waste matrix, 

there remains the question of its environmental fate: does 

, the constit~ent have. sufficient mobility to pass throu~h 

soils and re~ch groundw~ter, and if it reaches ~r6und~ater, 

is it pers(stent enough to ~each environmental recepto~s in 

~oncentrations. s~fficient to c~eate a poteniial.substantial 

hazard. In evaluating these considerations, it is assumerl· 

that disposal will occur in an envi~on~entally sensitive 

.area, and t~at waste constituents will un~erg6 some 

attenuation in both soil ~nd groundwater before reaching 

envirorimental receptors. Th~ postulated features of th~ 

hyp~thetical model which reflect these assumptions are~ 

-- The waste l~ndfill is situated ovef au 
aquifer that serves as the sole source of 
drinking water for a ~ignificant number of 
pe.op 1 e; 

-- The soil below the site is composed of 
material with limited attenuative_capacity; 

-- Persons us'ing the aquifer as a source of 
drinking water are being supplied from wells 
which are situated 150 meters {500 feet) 
do~npl~me of the disposal site and draw 
water from the plume of contaminated water. 

*By contrast, a listing determin~ti~~ is not irrevocable 
sirice individual· generators may petition the Administrator 
to hav~ their waste deiisted. See §261.39 • 
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As is discussed later in this background document, a rate o€ 

leachate constituent attenuation i~ then proiected based .. 
upon this model. 

As with the leachate simulation teat, a plausibly 

occurring type of worst-case mismana~ement is a~sumed. 

With respect to the assumption that disposal occurs iri an 

environmentally sensitive area, n~ other assumption would be 

warranted in light of the statutory mandate to protect against 

groundwater d~gradation (as wel~ a~ to protect human health 

and the environment). Obviously, any characteristic must be 

designed not only to protect a~ainst .~ismana~ement occurrin~ 

in areas of relativelv low mismarta~ement potential but also 

in areas of high potential. Indeed, the assumption of mis-

manag~ment in environmentally sensitive areas was not seriou~lv 

challenged by any commenter. 

The deci~ion to take atte~uati~n into account also appears 

to be both straightforward and desirable. There is clearly 

sufficient physical evidence of environmental attenuation for 

·the A!l:ency to assume that waste c·onstituents will undergo 

some degree of .attenuation before reaching environmental 

receptors. This type of approach h~s in f~ct b~en adopted 

by EPA in other environmental pro~rams, with judicial acceptance. 

See, e.g., Hercules, Inc. v. EPA, supra, 598 F. 2d at 115-17 

(mixing.zone factor used ~n e~tahlishin~ toxic effluent 

dischatge standard). 
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3. Thre~hol~s to Determine Unaccept~ble Levels of' 
Con t ami nat. i on · 

The final maior assumption contained fn the toxicity 

characteristic is the choice of thresholds to -determine 
. 

unacceptable levels of contamination. ·obviously, if a test is 

used to measure toxicity, contaminant concentrations in the 

test extract need to be related to a numerical standard, viz., 

what concentrations of what contaminants give rise to a sub-

stantial potential hazard. 'For these values to be defensible, 

they sh~uld be based on rec~gnized human exposure health 

effect thr~sholds. 

When the Agency e~aluated the ~vallable toxico.logical 

information it vas found that the o~ly available established 

benchmarks for toxic contamination of ·drinking water which 

were both scientifically rec~gnized and which add~ess 

chronic exposure were the National Interim Primary Drinking 

Water Standards (NIPDWS).* These standards were develop~d 

pursuant to §1412 of the Publ(c Health ·Service Act as amended 

by th~ Safe Drinking Water Ac~ to protect the natiori's supply 

of potable water. They reflect the ~est available ~cientific 

infqrmation relative to safe le~els for 14 potentially toxic 

species in drinkin~ water. 

*The current app~oa~h used in tbe California hazardous waste 
program, which ha~ been recommended as a model for the Federal 
regulations (see, e.~., Reoort on Hazardous Waste Disoo~al, 
supra, at 40), is .'not-based upon contaminant thresholds, and 
thus prov(ded no- guidance in de~~loping such ~hresholds. 
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The comment was made tbat the Agency should b~oaden the 

·c~~~rage of th~ Toxicity Characteristic by inc~rporatin2 the 

"Water Oualitv Criteria" in additiori to the Interim Primary 
' . ' . 

Drinking Water Standards. As was described in the Proposed 

Re~ulation, this approach was. initially considered but 

rejected. The.principal reasons for not using th~ 

c r i t e r i a. are : 

(1) The unavailability of th~ needed guidelines, and 

(2) the lack of available resources in the regulated 
.j 

community to implement such an approach if ado~t~d. 

During the time regulations under section 3001 were being 

developed, Water _Quality Cri~eria for the 65 pollutants li~ted 

a~ toxic under ~he Clean Water Act were first being formulated. 

The preliminary drafts then available received substantial 

ne~ative comment from the scientific communitv, both from 

withi~ and from outs~de the A~encv. The Agency thu~ believed 

t h a :t i t w o u 1 d b e a 1 on g t i me b e f o r e t h e f i n a 1 • W a t e r 0 u a 1 i t y 

Criteria w~re available, and further felt that it was in_advis-

able to delay proposal of RCRA.regulations until the crit~ria 

were available.* 

The second reason why use of the Water Quality Criteria 

*As it turned out, the firsi ·group of criteria were eventually 
proposed on March 15, 1979, a full ibree months after the 
RCRA section 3001 regulations were proposed. The last 6f 
the 65 were proposed on October 1, 1979. Final promulgation 
of the first group is presently scheduled for ~his summer. 
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was not heli~ved to be viable relates to the in~ufficient 

scientific res6urc~s to implement such a reguiatory appioach. 

In order ~o im~lement a self-deeerminative r~gulatory program 

which requires generators to test all wastes for a list of 

toxic species, reliable, standardize~ testing ~rotocols are 

required. Secondly~ the regulated community ha~ to bave 

available to it sufficient testing ca~ability (i.e., in-house 

or through contiactors) to conduct the required te~ts. At 

the time the section 3001 regulations were pro~osed, and to 

a great extent still tod~y, such reliabl~ standardized methodology 

was not available. Furthermore, the ~ersonn~l and laboratory 

facilities to perform the analyses that ~ould be required under 

such a regulat6ry approach are .not availahle; 

In summary, the Agency belie~ed the suggest~d approach 

(i.e., expand the characteristic by including threshholds 

for th~ 65 toxics f~r which Water Ouality Cri~eri~ are bein~ 

developed) was im~ossible to cartv oui and thus the ~resent 

listing a~proach was adopted. It should also be ~mphasized 

that the Agen~y may still bring into the hazardous waste 

' 
control system any ~astes that contain toxicologically signi-

ficant qtiantities of a~y of the 65 toxicant~ for which W~ter 

Quality Crite~ia ar• being developed by listing s~ecific 

waste streams. Many. of the waste streams ·listed in today's 

Federal Register in fact are based upon the presence of many 
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. . . 

of these 65 to.~,icants, as well as upon the presence of other 

toxicants not-t~~luded within either the list of Wa~er·Quality 

Criteria pollutants or the pollutants measured ~y the Extraction 

. ' 
Procedure Toxicity Characteristic. 
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t~e landfill intetior, ~o~e components ~ill be removed by 

a d s o r p t i v e and c om p 1 e x :i.;n· ?.~ r e a c t i o n s , and o t h e r s w i 11 b e ad d e d 

by waste solubili'zat,ion; .. /'.At the inte.rface between the latulfi.ll 

and the tinderlying strata~ some fu~ther components may b~ 

.removed by precipitation, filtration of particles,.and 

absorption on gel precipit.ates. The existence below· the 

lan~fill of an unsaturated zone with a li~uid and a ~as phase 

increases the possibility of atten~ation or delay of 

contaminants. In this zone, permeability is lower than that 

of an all-l{quid erivironment, and fl~w rates will probably 

not be uniform, thereby allowing some solute dispersion. Some 

insignificant attenuation by chemical or biochemical processes 

may also occur dep~ndin~ .on the thickne~s of the urtsat~rated 

zone. (28) 

At the boundary between the uns~turated and saturated 

zones, leachate movement changes from vertical to predominantly 

horizontal flow. This is in keeping with the f~ct that water 

entering the ground first moves vertically through the 

unsaturated zone then enters the saturated zone and travels 

in a hydraulic gradient. (28) Grouridwater flow is normally 

laminar (i.e., characterized by parallel adiacent fiow paths), 

althou~h mixing can occur durin~ movement throu~h lar~e 

fissures or in the immediate vicinity o( a pumping well which 

altets the flow pattern of the ~roundwater. (29) 
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I I I. RATIONALE FOR THE EXTRACTION PROCEDURE 

For purpose• ~f easier c~mprehensibility of the follo•inJ 
···~ 

discussion, a description of tne proposed Extraction\ Pt;ocedu·re 

(EP) is given at.this point. Th! background documertt then goes 

on to decribe the genesis of the EP, the decision to use batch 

tests in the protocol, the issue of whether the test should 

be designed to measure maximum coricent~ation or cumulative 

releise of waste contaminants, and the physical jus~ification 

for the various steps of the EP. 

-The proposed EP·consisted of a series of steps. First. 

a representativ~ sample of the waste was obtained. The so lid 

p~rtion of the waste was then separated from the liquid por-

tion. by means of filtration arid centrifugation. Next, the· 

solid portion was ground, or subjected to a compaction force 

test f~r structural stability, and placed in an extractor 

where it wa~ extracted with w~ter acidified with acetic acid. 

This mixture was a~itated and extracted for a ~eriod of 24 

hours. At the end of the 24.hours the mixture was a~ain 

( 

filtered and the resultin~ liquid ex.tract was combined with 

the liquid portion whic~ was ori~inally separated.out. The 

combined extract was then analyzed for its constitueni contami-

nants. If analysis revealed that the extract contained NIPDWS 

contaminarits .in cpncentrations greater than 10 ~ime~ those 
\ ' . 

sp~cified in ihe National Interim Primary Drink·ing Water 

Standards, the waste was ~onsidered hazardous. 

A. GENESIS OF THE EXTRATION PROCEDURE 

When the Agency embarked on th~ devlopment of a te~ting 
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procedure to detect ·wastes capable of le~ching toxic con~ti-

.tuents into groundwater, there were n~ rtandard methods for 

' 
measurin~ the leachin~ potential of a v~~~e. Fbr that matter, 

the process·es governing the' formation of leachate in landfills 

w~re only partially understo~d. A~cordin~ly, EPA initiated 

tw~ parallel research efforts t~ develop a standardized testin~ 

procedure to measure leachin~ potential. The first was a grant 

awarded to researchers at the University of Wisconsin in July 1976. 

This study, ~~ferred to hereafter as the Ram. study, was· co~missioned 

to study the process of leacbate generation from landfilled wastes, 

to evaluate the faciors which influe~ce leachate generation and to 

develop a leaching test suitable for .assessing the leachin~ chara-

acteristics 4f such wastes. This study was ~omplet·~d in July 197R 

and the r~sults published in a Mav 1979 r~port entitl~d Back~round 

Study o.n the Development of a Standard Leachi'ng Test (14). 

· Tha secon~ research effort was a grant awarded to the Mitre 

Corporation to compile infor~ation on exi~ting leaching t~sts and 

to evaluate the usefulness of these tests in assessing the lea~h-

ing potential of a waste. Work on this ~rant was completed in 

February 1978, and the results published in a report entitled 

the Compilation and Evaluation of Leachin~ Test Methods (15). 

This report discussed the en~ironm~ntal facto~s which influence 

1 each at e ~en e r at ion , and eva 1 u at e d 2 6 d i f fer en t 1 each in~ t e s. t s 

for their utility in as~essin~ the leaching eh~racteristies 

of a waste. The Mi~re report recomm~nded that RPA single 

out for further evaluation the leaching test developed by IU 

Conversion Systems, the leachin~ test developed by the State 
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of Minnesota, and _the leachin~ test bein~ develop~d by Ram, et. al. 

at the University of Wisconsin. ·A study of thes~ ~hree tests was 

conducted by Ham as an adjunct to his other stud' ~n~ the 

results published in a July 197~ report entitled Comparison 

of Three Waste Leachin~ Tests (16). 

While these studies were going on, EPA -~ as a consequence 

of the -time constraints mandated by Congress for promulgating 

the regulations -~.entered into an agreement with the Department 

of Ener~y's Oak Rid~e N~tional Laboratory (QRNL) to conduct 

research into the toxicity of the extracts ·or leachates · 

generated by the test procedure then under develop~ent by 

'Ram. It soon became apparent that the extraction fluid 

developed by Ham was too toxic to permit its use in bio~s$ay 

tests·to determine whether toxic materials were leachin~ from 

the wastes. EPA was ~oncein~d becau$e it wanted to be able. 

to assess the toxicity of the waste leachate throu~h bioassay 

procedures as well as through analytical detection of the 

leachate ·constituents.* [See the Draft Toxicity Background 

Document ptepared irt support of t~e proposed r~gulations.(6)] 

An additional concern with the Ham test was that it might be 

too •ite-s~ecific. 

Consequently, in the fall of 1977, EPA modified the 

~~teement with ORNL to allow work to be performed in developing 

a l~achin~ prqtedure suitable for ~se ~ith bioassays (although 

s t i 11 r e 1 at i.v e 1 y a g res s i v e ). R e 1 yin~ he a vi 1 y on the work 

alre•dy done by Ram ~nd Mitre an~ on the work done hv other 

*Althou~h the finally promulgaied test does not-provide for 
bioassay tests on the waste extract, EPA envisions possible 
incorporation of such tests into the EP in the future. 
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,grQups, sue~ as the American Societi for Testing and 

Materials (ASTM), ORNL assisted the Agency in develooin~ ~he 
.:;..·· ·. -, 

... ~·· .. ~. 

Extract·ion Procedure set forth in the proposed regulae ions. 
• -'.-;'<-

B. CHOICE OF A BATCH TEST 

While a number of aspects of aspects about the lP, 

as· finally proposed, were not settled until relative,ly late 

in the development process, some were settled earl~. As 

noted in the Ham study there are two general approaches to 

evaluating the leaching potential of a waste: ( 1 ) a very 

intensive study of the leaching characteristic of both the 

waste and its desposal or {2) a qtiick teat using standardi~ed 

procedures (14). Clearly, t.he intensive study -- which is 

very expensive and takes a great deal of time is unsuitable 

for use in the labo:atory regime contemplated ·by the Act. 

Consequently, EPA decided early on to utilize a short-term 

standardized test as the device for assessing the leaching 

potential of a waste. 

There are two tvpes of short-term t•scs commonly used 

to assess the leaching potential of a waste: (1) batch or 

~hake tests and (2) column tests. Batch· tests are perfotmed 

by placing a representative sample of the waste to be tested 

in a container along with the leaching solution. The mixture 

is then generally agitated for a specific period of time and 

t~~ resulting elutriate or leachate sepaiated fr~m the re-

maining solid and analyzed for its constituents. Such tests 

are cheaper; faster and more reproducible than column tests, 
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but the test procedures must be carefully modeled upon actu•l 

landfill conditions if the information obtained is to be at 

all meaninp;ful. Column tests are performed by placing the 

waste in a column and passing the leaching solution through. 

Such tests can give a better simulation of landfill conditions 

than batch testa. However, these testa suffer from a number 

of disadvantages, including: 

.. 

--chanrieling and nonuniform packing 

--unnatural clo~ging 

.--unnatural biological effects 

--edge effects 

--lengthy time requirements ·for running the 
test (months. to years) 

--lack of reproducibility (17)· • 

In light of the above difficulties, particularly the 

· .. ~~ 

.• 1 •. 

~e~gthy time requirem~nts for running column tests, EPA chose to 

empl6y a standardized ·batch test as ~he means for assessing waste 

leachin~ potent1al. 

C. HAXIMITM CONCENTRATION VERSU~ CUMULATIVE ~RLEASE 

Ham considered· it important for a leaching test to provide 

an indication of bo~h the maximum concentration of toxic con-

.stituents likely to be at~ain~d in the· leachate and. the 

cumulative release of to~ic constituents from the waste over 

time (14). EPA on the other hand, considers the maximum 

concentration of toxic constituents in the leachate to be the 

factor which primarily identifies the environmental hazard 

ptesented by the waste. This is because the concentration of 
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'toxic constituents in the groundwater rather than the a~~re~ate 

qua~tities released thereto ~~termines the health hazar~ 

~osed by groundwater conta~ination. althou~h of course the 

two are related,. 

EPA.also considers maximum concentration to be more i~~ort

ant than cumulative release because of the lengthy residence time 

of contami~ants ·in the groundwater. Unlike surface waters. ground-

wat~r is not continually flushing itself ~ut; consequently. the 

aggregate c~ntribution of pollutants is not as important as in 

surface water pollution. Accordingly. EPA has structured the EP 

so as to concentrate on the maximum concenttation of contaminants 

in the· 1 each ate • 

. I 
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D. ~XPLANATION OF ROW THE EP MODELS PHYSICAL FAC~ORS WHICH. 
INFLUENCE LEACHATE FORMATION IN THE AS~UMED DISPOSAL 
ENVIRONMENT 

The Extraction Procedure is designed to evaluate a waste's 

capacity to release hazard~us constituents to the environment 

if the wastes ar~ improperly landfilled in a pla?sibly 

occurring manner, and to gau~e the resulting risk~of substantial 

potential hazard. It thus becomes important to identify and re-

plicate reasonably the principal physical processes and 'environ-

m~ntal factors influencing leachate formation and subse~uent en-

viroomental contamination. These processes and factors include: 

{1) Leaching medium composition; 

{2) The amount of leacha~e medium to which the waste is 
exposed; 

(3) Surface area, particle size, and com~osition of the 
·mateiial being leached; 

(4) Contact time between the leachate medium and the 
waste and;-

(5) Attenuative capacity of the soil and of the underlying 
aquifer. 

The operative aspects of the extractiori p~ocedure (both the 

proposed and the fin a 1 E P ) -- i. e • , the asPects· of the 

procedure which model these factors are: 

(1) Solid material particle size reduction; 

{2) Phase separation; 

(3) Leaching medium composition; 

(4) Ratio of waste to extractant (solid-
1 i quid r ·at i o ) ; 

(5) Aggressiveness of agitation; 

(6) Waste-extract~nt contact time; 

(7) Assumed level of environmental att~nuation. 
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A full discussion of the EP's component parts and how 

these parts relate to the physical proc~sses which.the EP attempts 

to model is set forth in the following pages. 

1. Sample Preparation 

a. Liquid-Solid Separation 

Ham surmises that after a·waste is deposited in a landfill th~ 

solid ~~d liquid components of the waste ·will s~p•rate independent 

of any leachin~ action. (14) T~e liquid component of the wa~te mi~ht 

flow d~wnward due to gravity, be absorbed by' surrounding m~terials, 

or flow away from the waite by capillary action. ·Af~er separation, 

only the solid m~terial left behind will be subjected to leaching 

action by available leachin~ m~dia. 

~PA therefore believes that it is most appropriate to subiect 

only the solid component of the waste to simulated leaching. 

Consequently, EPA has provided that the· initial step in the EP is 

to separate the solid and liquid components of the waste. After 

extra~tion, the extract of the solid is combiried with the ori~inal 

l{quid phase of the waste to gauge the full extent of potential 

ctintamination posed by th• waste.* This s~ep models the situati~n 

*EPA recognizes that the separati6n of liquid a~d solid compo
nents in the waste will depend on site-specific conditions, 
and so might not occur invariably. Neverthele~s, it believes 
that utilization of the solid-liquid separation technique 
recommended by Ham is justified. The A~enc~, as stated~ is 
attempting to model ~orst case conditions, and separating 
the phas~s prior to extraction of ~he solid.phase is the 
more aggressive test. Se~ondly, under this approach liquid 
wastes would tend to be rated as more hazardous' than solid 
wastes containi~g the same concentration bt a given toxic~nt. 
This result is believed _reasonable since liquids are more 
mobile than solids ~nd would tend to mi~rate more rapidly, 
and in a more concentrated manner th~n solids. . 
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where the liquid portion of the waste separates from the solid 

P..,~rtion, flows downward and becomes absorbed onto other material in 

~h~ fill. L•ter~ leachate ge~erated from the remainin~ solid 

migrates downwar~, di~placing and mixing with the absorbed llquid 

phase and ca~ryi~g it into the aquifer. 

11 S~mple Filtration 

The Agency considered several techniques in performing the 

solid-liquid separ~tion step, including filtration, ~edimentation, 

centrifugation arid screening. EPA considered filtration and centri-

fug~ti6n to be the most appropriate techniques and eledted t~ make 

filtration the final step in the separation process, with centrifuga-

tion as a suoplemental aid in separating wastes which- cannot easily 

be separated by filtration alone. 

The choice of a filter pore size has an impo~tant hearing on 

.the ulti~ate concentration of toxic cont~min~nts subiected to 

an a 1 y s i s , be c a u s e t h e f i 1 t e ·r o o e r a t i on a 1 1 y d e f i n e s b o t h t h e 1 i a u i d 

which is p~esumed to separa~e out from the waste artd .the leachate 

which is- produced by the leaching process. In conformity with 

Ham's sugge~tion, EPA has sele~ted a filter ~ore size o~ 0.45 

microns because particles larger.than 0.45 um are usuallv removed 

by passage through· the soil~, as indicated by the low suspended 

solids content of most groundwater& (14). It is therefore not 

unreasonable to ass~me that particle~ larger than .• 45 um will be 

fil~~r~d out by the soil and will not reach groundwater. 
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The s~paration ptocedure can be described as follows. 

If t~~ :~ample is not obviously ~ solid, an attempt abould be 

made ~9!filter it through a 0.45 um filter und~r a pressure 

differential of < 75 psi. If cl6gging oc~urs~ centrifu~ation 

is employed as -~~ aid to the separation. Pressure filtrati~n 

acts to accelerate the filtration process without changing 

the naiure of the separation. Centrifu~ation is particul~rlv 

useful wher• the nature of the mixture is such that even 

pressure filtration would re~uire a large expenditure of 

time. Although at the time of the proposal the Agency believed 

that centrifugation could be us~d as a direct replacement for 

filiration, later infor~~tion indicates that·usini centrifugation 

alone results in a carryove~ of particles greater than 0.45 um. 

Consequently, the final regulation provides that centrifugation 

is only to ~e used as an aid to the filtration process. After 

centrifugation a final filtration must be performed to remove 

particles greater than 0.45 um from the liquid phase and remove 

residual liquid from the solid phase. Anything that cannot be 

readily separated by filtration •nd ce~trifugafion is considered 

a solid and is subje6ted to the lea~hitig aspect of th• t~st.* 

A number of commenter~ iaid· they enco~ntered severe 

operational p~o~lems running the extract procedure on 

*Such wastes ~ight include the. ihixotropic materials such as 
drilling ~uds and ~aints which were found to cause difficulty 
during·evaluation of the separation procedure. (17,18)~ Since it 
is reasonable t.o assume th~t s~ch wastes will n~t separate out in 
actual landfill conditions, such wastes sho~ld be treated a~ solid~ 
and extracted without ~eparation. 
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1 i q u id w a s t e s '!:f~h i c h c on t a i n a v e r y 1 ow p e r c e n t age o f s o 1 i d s 
·-;~;:/;": ·--~ 

(e.g., <1% s~f~~s). To accomod~te this problem, EPA has 
")...: ~ 

'"t~~'i' 

e 1 e c t e d t o am e ~~a· the proposed r e 2 u 1 a t ion to pro vi d e t h at a· 

sample which c~n~ains less than 0.5% solids need ~ot undergo 

the leaching procedure. Rather, such a sample, after·filtra-

tion, should be considered the extr~ct and should be analyzed 

directly fQr its toxic constituents. (Filtration is necessary 
. . 
because of the assumption that only particles less than 0.45 

um in size will appear in the leach~te~) This change will 

make the EP considerably easier to perform for liquid wastes 

with very low solids content, while not appreciably altering 

total concentrations of toxic constituents in the extract, 

since extractions performed on the.small amounts of solid 

present in such solutions are not likely to generate much in 

the way of toxic contaminants.* 

b. Sample Homogenization/Particle Size Reduction 
(Including tbe Structural Integrity Procedure) 

To insure reproducibiliti of the leaching test performed 

on the solid portion of the ~aste, a ho~o~eno~s portion is requ{red. 

*During e•aluation of the separation procedure by Ham, ORNL, 
and EMSL-LV, v~ty few operational·problems were encountered, 
although one potentially serious problem has been noted by 
ORNL·(6) •. Preliminary work indicates that the filtering of 
aq.ueous solutions eonta1nirig polyaromatic hydrocarbons ·(PAR), 
using either Millipore, type RAWP, or Nuclepore, polycarbonate 
membrane filters, results in the solutidns losing~ substantial 
amouni of"their PAR content. If this effect is found to be the 
case gen~raily f6r or~anics, it su~~ests that the non-oolar toxi-
cants may riot show up in the. extract in as large a ~oncentration 
as they might in the real world. Unfortunately, the magnitude 
of the problem is not yet knowri and further work must be done 
before attempting to remedy 'the problem. If a solution .turns 
out to b~ needed it will be incorporated into ~hese regulations 
in the future. 
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this can best be ac~o~plished by reducin~ the particle size 

of the was t e t h r o u ~ h s u:'S d i vis ion ( e • ~ • , ~rind in-~ , cut t in~ ) --
·;.·' 

:-..·. 

a process which tends ~ij. equalize the surface area, ~eometry, 
~:;. 

,-;J. 

and other such properti~s of the waste making up the sample. 

As a general mat~ei, the~more finely ground the waste, the 
' 

more reproducible the t~st results are likely to be. At the 

same time, because grinding increases the surface are which 

comes into corttact with _the leaching mediu~, the finer the 

waste_is ground, the higher the concent.rations of contaminants 

in the extract. 

It is difficult to ~au~e the extent to which reduction 

of waste particle size duplicates actual landfill conditions. 

The ar~umertts that can he made on behalf of ver~ fine gr~ndin~ 

include the fact that wastes will eventually de2rade in a 

landfill, and that fine grinding probably .comes closest to 

representing the saturated conditions whic_h occur when the 

leaeKing medium perc~laies slowly through a column of waste. 

However, very fine grind(ng t~nds to yield results which are 

probably ~ot representative of wastes which have been treated 

for th• purpose of reducing the mobility of the toxic species. 

A variety of these treatment processes have been developed 

-- including the incorporati~n of the waste into a solid 

m~trix, the encapsulation of the ~aste in an impervious 

coatin~, and the addition of bin~ers. These management tech-

rtiques ar~ designed expre•sly io prevent breakdown during 

disposal and need special consideration with re2ard to sample 

preoaration. 
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To accomodate wastes which have been treated .in an attemot ·to 

reduee the mobility of the to~~~ spe~ies or natura(ly are in a 

bound fo~m, lPA has promul~ated alternative sets of reQuirements. 

Wastes which bave not been subjected to cementing processes or are 

otherwise not foand in a monolithic or block form are required to 

be Kround or otherwise subdivided such that they pass through a 9.5 

mm (3/8 in) standard sieve. This requiremertt r~presents a compromise 

between the ve~y fine grinding specified by the tests beini developed 

by the states of Illinois (20) and California (21) and the use of 

a monolithic mass specified by ASTM (22) and IUCS (15).* Wastes 

which have been. subjected to special encapsulation or fixing orocesses 

and are thus monolithic in form-- may i~stead be-demonstrated 

t o be a t r u c t u a 11 y a t a b 1 e and ·.ex em p t f r om t e s t' in ~ i n , a s u b d i v i d e d 
I 

form thro~gh use ~fa special procedure call~d the.Structuril 

Integrity Procedure {SIP)~ The SIP. is desi~ned to be a moderately 

severe approximation of .the disintegration that milht be expected 

if heavy equipment passes over the waste. 

Mahlock et al {23) have determined that a compaction test 

ide~tical to the procedure of ASTM D-698-70, but using only 15 

hammer blows, simulates the compactive effort that .might b~ expecte~ 

from passing earthmovinl equipment over a placed landfill. Their 

*A few ~ommenters complained that the requite~ent of passage 
through a·9.5 mm sieve is insufficiently fl~xible because it fail~ 
to accomodate certain waste particles which fail to pass through 
the sieve yet exhibit a sutface area equivalent to waste particles 
which do pass throu~h the sieve. EPA has tBke~ care of this pro
b l em b y s p' e c i f y in l t h a t t h e was t e e i t h e r b e p a s s e d t h r o u 2; h a 9 • 5 · 
mm {3/8'') sieve or h~ve a surface area equal to or greater than 
3.1 cm2/gm. 
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15-blow test uses a (5.5-lb) hammi~ impacting on a (.0333 ft3) 

cylinder of sample after dropping (l;:{~;._j.n). This apparatus would 
·. ·, 

exert an impact of (165 ft-lb/ft3) o~ ~~e sample: 

v2 • 2 (acc~leration ~f gravitv) (distance) 

•·2 (32.2 ft/secl) (1 ft) 

• 64.4 ft2/sec2 

Kinetic energy 
volume of sample 

- 1/2 m v2 
(1/30) 

- (.5) (5.5/32) (64.4) 
.0333 

- 165 ft-lb/ft3 

EPA has decided to employ a modification of thi~ procedure. 

\ 

The p~ocedute selected is one based on a scaled down verion of 

Mahlock's 15-blow compaction. piocedure. The scaled down procedure 

uses a .32 Kg (0.73 lb) ham~er acting on a (0.0022 ft3) sample 

with a (6-in) free fall. This device (Fi~ure 1) has approximately 

the same comp~ction action as the l~r~~r unit, as demonstrated by 

the equation below. 

v2 • 2 a x 

Kinetic ener~y, 
1 

-volume of sample 

- . (2) (32.2) (0.5) 

- .32.2 

• 1/2 m v2 
(.0022) 

- (0.5)' (0.73/32) (32.2) 
( .0022) 

- 165 ft lb/ft3 
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The sample s1ze desi~nated by.this procedure will be approximately 

roo gms, which c~rreiponds nicely with the rri~i~um sample size. 

required for extraction. To account for t~~·cushiorring or ebergy 

dissipation restilting from the compressibility of sur~ounding 

wastes, a resilient sample holder has been incorporated in the desigrt. 

Weeter and Phillips (24) evaluated this procedure using a flue. 

gas dusulfurization sludge fixated by the ~d(iti~n of varyln~ 

amounts of water. Three samples wer~ used in an att~mpt to repre-

sent a full ran~e of unconfined comnressive stren~ths. 

Table 1 

Slud~e Dens it~ 21 dav ucsa 
Sample No. (lb/ft ) (lbiin2) 

A so 81 

B 120 58.6 

c 101 145oa 

~ Unconfined Comp~essive Strength 

When subjected to a series of blows by the ~32 K~ (0.73 lb) 

hammer, sample A cracked throu~hout the upper half of the cylinder, 

and the bottom half remained intact. The pulverized particles 

formed in the u~per half of the cylinder seemed to dissipate much 

of the ~ner~i· exerted by the hammer after the third or fourth blow. 

As a result, the succeeding blDws had little effect on the remainin~ 

structure of ~he cylinder. No visible chan~e in structure was 

not~d in specimens B and C after the .SIP procedure. 
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One shortcoming of the SIP as curreritly formul~ted is the lack 

of any measure of weatherability. Wastes deposite~ i~ or pri the 

land will be subjected to the effects of water, fre~'ze·-thaw cycles, 
' 

and seasonal and da11y temperature chan~es. EPA int~nds to explore 

these factors t~ determine if a testin~ proc~dure can be devised 

which incorporates these additional factors. 

2. Leachin2 Media Composition 

It has been demonstrated empirically that the leachin2 media 

to which a waste i~ exposed, whether it be water, an acidic soluti6n 

or whatever, has an important influence.~n the ultimate concentrations 

of toxic contaminants in the leachate. Consequently, the. choice 

of a leachin2 medium (extractant) has an important bearing on the 

aggressiveness and ultimate shape of any leaching test. 

As was explained previously in this document, EPA chose to 

model the leaching medium employed. i~ the· EP upon the. leaching 

m~dium likely· to be found in an activelv deeomposing municipal 

landfill. This was based on several considerations. First, given 

the c~nsiderable uncertainty and la~k of info~matio~ concernin~ 

the phenomenon of lon2 term leaching, as well as its statutory 

mandate, the Agency believed it should be reasonably conservative 

in its choice of a leaching environment to model.. Second, the 
' 

A~ency was convinced that most categories of waste have the potent-

ial of bein2 disposed in municipal landfill~. Third, the Agency 

be 1 i eve d that even was t e s which are u n 1 i k ely to be disposed· of in 

municipal· l~ndfills are reasonably likely ·t~ ~ome into ~ontact 
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with a mildly, acidic leachin~ medium at some point 1n their 

mana~ement histories. Finally, the level of leachin~ ae~l~itv 

predicted could also occur even if acidic leac~ate was not 

present. 

The following discussion ~xpiains how the com~osition of 

the extraction medium simulates leaching media which could be 

present in municipal landfill. 

There is ample evidence that pH of the extracting solution 

is the most.important factor in modeling an expected level of 

leaching activity relative to metal migration (14).* Further, 

the pH of the leaching media of a decomposing municipal land-

fill leachate will generally be acidic sometime during its 

l~fetime, due to the pres•nce of biodegradin~ refuse (14). 

"The Agency. therefore c·hose an acidi.c lea'chat~ composition, 

consisting of an acetic acid solution with a pH of S. 

Acetic acid was chosen because it is the most prevalent 

acid found in m_unicipal ~andfill leachate (14). The pH 

value selected is well wit~in the_reported ran~es of pH levels 

for municipal landfills, as shown in the following table: 

*Other important factors include solution buffering capacity, 
complexing capacity, redox potential, organic. solvency and 
ionic strength (14). · 
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Table 2. pH RANGES REPORTED BY VARIOUS AUTHORS FROM 
LANDFILL OR LITERATURE SURVEYS (14) 

pH 
Source Ran2e 

Chian et al. 3.7 8.5 

Steiner et al. 4.0 8.5 
a/ 

Clark et al. 1.5 9. 5 

Encom Associates 3.0 8.5 

Poh 1 and 4.9 8.4 

a/ Site received acidic industrial wastes. 

Fu~thermore, the' pH value selected promotes relatively 

a2gressive leaching of elemental waste constituents, and so 

furthers the Agency's statutory mandate of pr~tection of human 

health and -the environment. 

Anrither impo~tant ~hysical featu~e influencing toxicant 

conce~trat{ons in leachate is buffe~ing .capacity. The ultimate 

huffering capacity of real ~orld leachates _is a consideration 

which has received little attention ~rom-the research community. 

Data gathered ~t EPA's Boone County Field Site (25) over a 

period of 7 years indicates that the leachate generated by 

decomposing municipal waste contains &~proximately 0.14· 

equivalents of acidity per kilogram of dry refuse. Applyin2 this 
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data to th~ hypothetical dispos~l environment (c~ntainin~ 5~ 

industrial waste and 95% organic refuse), EPA con~luded that 

1 ~ram of industrial waste could potentiallv be a~ted ·uoon 

by approximatley 2 milliequivalent& of acid. Translatin~ 

this into ihe t~rms of the test, EPA d~termirted that it 

should set a limit on total acid added to the extraction 

solut{on of 2.0 milliequi~alents of acid oer ~ram of soti~ 

mat~rial or 4 ml of 0.5 N acetic acid per ~ram of waste 

being extracted. 

Certain· other chemical parameters, notably extractant 

com.olexing capacit'y and redox potential, are 'not _incorporated 

.in the EP leaching medium (or are incorporated only to a 

limited'degree). However, -tl'~e A~ency's failure to exactly 

replicate municipal landfill-leachate is not necessarily a 

shortcoming. The ultima~e regulatory objective is not to 

precisely model leachate from a municipal landfill, but to 

devise a protocol which is reasonably predictive of ultimate 

levels of leaching activity 6f a great variety of wastes. 

EPA. believes that the present protocol largely a~hieves 

this obiective relative to mobilization of metals and, to a 

limited extent, organics, and is thus prom~lgating the EP in 

the present form. EPA is studying this issue further, howev~~. 

and if it appears that the protocol requires modifi~ations 

in order to.remain reasonably representative, appropriate 

revisions will be made. 
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The Agency i~ aware of one potentially serious regulatory 

deficiency in its choice of 1·eachate medium composition. 

Studies perfprmed by ORNL demonstrate that EPA's leachin~ 

solution (and Hamis synthetic solution) are deficient in 

their ability to adequately'model th~ orga~ic solubilizin2 

ability of real wdrld i~aching media (7).* Since the charac-

·teristic is at pres~nt desi2ned pt~ncipally to evaluate 

'leaching propensity of elemental,rather tha~ otganic 

contaminants, this ~eficiency is n~t deemed.severe enough to 

warrant additional delay inplementing the characteristic.· 
' ' 

EPA is, however, work(ng to develop a leachjng media which 

reflects more accuratelywastes' capacity to leach organic 

toxicants. 

3. Sample to Extractant Ratio 

The solid-liquid ratio, that is, the ratio of the quantity of 

solid w~ste to the ~uantity of leaching sol~tion used, can be an 

import·ant factor in assessing the leachability of a waste, since 

the g~eater the amount of waste present in the liquid, the more 

toxic species the~e are to be di·ssolved and the higher their 

concentration.** 

*This is probably attributable to the failure of EPA's 
leaching solution and possibly Ram's as well to include 
species such as fatty acids, alcohols an~ humic acids which 
have a great deal of organic character (7). 

*~This dependency of concentration on solid-liquid ratio is 
particularly characteristic of species whose concentration 
is not controlled by a solubility equilibrium. On the other 
hand~ where the concentration of the toxic species is control
led exclusively by solubility equilibrium, the concentration 
of t~e species will not vary ~ith the solid-liquid ratio, 
although Ham's experienc~ suggests ~hat there are very few 
such species (14). 
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A hi~h solid-liquid ratio is probably better represent~tive 

of a~tual landfill conditions, inasmuch as th.e solid-liquid 

ratio encount~red by a drop of leachate pertolating through a 

landfill is likely to b~ very high.· In addition, a high 

solid-liquid ratio is more likely to reflect the maximum 

attainable concentrations which are the p~incipal focus of 

EPA's concer~. At the same tima, a high solid-liquid ratio 

can cause difficulties with stirring or separation and can 

cause the system to be~ome sa~urated with readily solubl~ 

salts -- with the result that the less soluble but m~re toxic 

species are left behind in the waste. A low solid-Liauid 

ratio will promote ~reater ease of operation but will tend to 

•agnify samplin~ and analyt~cal errors. 

After considerin~ the above factors, EPA has elected to 

use a 1:20 sol~d-liquid ratio. EPA believes this ratio will 

attain reasonably high concentrations while preserving 

operational precision. Furthermore the ratio selected is 

well within _the bounds of the ratios used in other compa~able 

leaching tests, as shown in the followin~ table, and i~ 

therefore b~lieved to be.an acceptable value. 
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.Table 3. SOLID - LIQUID RATIO LEV~LS UTILIZEn IN OTHER 
LEACHATE TESTS (15) 

Test 

tUCS 

ttniversi~y 6f Wisconsin 
s·t and a rd Leaching Test 

State of Delaware 

St~te of Mi~n~sota· 

solid Liquid Ratio 

1:4 

1:10 

1:25 

1:40 

4. A~itation Methods, Number of Elutions, and Extraction 
Contact Time 

I 

A Par t . f r om t h e s o 1 i d -1 fq ti i d r at i o , a 1 r e ad y d i s c u s s e d , t h e 

remainin~ parts of the EP which have the ~reatest bearing on the 

concentration of toxic constituents. in the leach~te ~re th~ ~gita-

tion method, the number of elutions performed, and the contact 

time between leachin~ solution ~nd the waste. These are disc~ssed 

below. 

a. A~itatiort Method 

To ensure that the surface area of the waste is· sufficie~tly 

exposed to the syntheti~ leaching solution to replicate the effects 

of a leaehin~ medium p~rcolating slowly through a landfill, and to 

ensure reproducibile results, it is important to employ a uniform, 

n~n-destructive, efficient agitation. Ham evaluated the following 

five agitation methods: 
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l.. Continuous shakinli';, (Gvrotory/Shaker~ ·New 
Brunswick Scientific Co.) 

2. Continuous Mechanical paddle stirrrin~ 
(Phi~ps and Bird, Inc. Richmond Va.) 

J. I~te~mittent shaking by hand 

4. Swing-type shaking 

·5. Rotatin~ at two differ~nt an~les 

Ham concluded that none of these methods resulted iti ap-

preciably greater'release of toxic constituents, alth6ugh the 

rotating method gave the highest release. On the basis of 

the higher release f~~ures for the iotating method and visual 

observtions which sugge~ted that rotating .at two diffe~ent 

angles gave the &est solid-liquid contact, Ham recommended 

use of the rotating method (14) • 

. The Agency has, on its own, developed a stirring method 

which is useable with a wide v~riety of wastei and will permit 

the pH of the solution to be continuously monitored and 

adjust~d using automated equipment. This devi~e is illustrated 

in Figure 1 (see p.6). ORNL found that this device ~ave adequ~te 

agitation when iotational speeds great~r than 40 rpm were 

employed. (7, t9) 

Rather than require use of this or any other particular 

equipment, EPA has decid~d, to simply specify that a suitable 

agitator or extractor is one which "will not only prevent 

stratification of sample a~d extraction flu~d but also insure 

that all sample surfaces are~continuo~sly brought into contact 
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with well mix6cl 'l:::-~i.:t:action fluid." This is bein~ d_one with 

the intention of r;t ... ,oriding the regulated community with the 

greatest flexibili~~ in obtaining a suitable extractor. A 

number of commentets interpreted the proposed-regulations to 

require that agi~ation b~ p~rformed with a particular piece 

of equipment manufectured by the Associated Design and 

Manufaituring Co. (i.~., the equipment EPA employed in mani 

of i.ts own labor.atory studies L This is not the case. The 

proposed re~ulation and the final re~ulation allow the use 

of any piece of equipment th~t meets the ~~neral obiectiv~ 

of instirin~ sufficient a~itation so that stratification of 

the sample and extractant fluid does not .limit the extraction 

of poten~ial contamina~ts. This will ~ive the re~ulated 

community the greatest flexibility in the choice of extraction 

equipment. 

Extractors other than the one develo~ed by EPA have been 

developed for use in evaluating wastes. One additional device 

that deserves mention (2~) (Figure 3) uses a simple jig to 

hold. and rotate a numb~r of jars containing·samples of wast~ 

and extractant fluid. Othe~ exttactors or agitation devices 

are under study. The results of these evaluations will be 

made public as they become available. 

b. Extraction Contact Time 

Ideally .waste should. be kept in contact with the leaching 

solution long enough to insure t~at maximum concentrations 

of the toxic ~on~aminants are obtained. Unfortunately, 

~owever, this is not always possible because small amounts 
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2-liter plastic or glass bottles· 

. 1/15 horsepower electric motor 

• 

. .screws for holding bottles 

,.... . 
~~I ~ \.). (""-(.._3 

Rotary Ext~actor 



of material may .continue to lea~h f~om the waste for years. 

Ham conducted research into·ibe effects of elution time 

on cumulative contaminant· release. Tie ~an four elutions of 
. ' 

varyin~ duration on the waste--i.e.~ durations of 2 ho~rs, 24 

hours, 48 hours and '72 hours. After each •lut-ion, the liquid 

was filtered ~nd a~alyzed for its constituents and the waste 

was contacted with an elution of fresh ~eaching solution. 

The results sho~ed that cumulative r~leas~ after three elutions 

is lower with a two hour contact time. For contact times 

ov~r 24 hours the results were variable and in no instance 

wer·e equilibrium conditions apparently reached. Ham suggested 

t h at a 1 e a c h in g con t a c t t i me o f b e tween 2 4-7 2. hours be c h o s en., 
.. 

largely. for practical considera~ions (14). 

The Mitre survey indicates that t~ere is no consensus 

among the availab~e leaching tests as t~ the appropriate 

contact tim~ re~uired ~o sim~late l~ndfill conditions (15). 

This survey indicates that the contact times used in the 

various tests can be broken down as follow~: 

Less than 24 hours 39 percent 

24 hours - 39.percent 

Longer than 24 hours· - 21 percent 

In view of t~e above, EPA ~as chosen to employ a leaching 

contact time of 24 hours for the EP, based largely on practi~al 

considerations. The Ham research--although it dealt with the 

influence of contact time oh cumulative release rath~r than r, 

maximum conceritration--would appe~r to be applicable to maximum 
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concentration~oriented procedur~s in its ~onclusion that the 

effect of employing ~n elution time lange~ than 24 hours is 

inconsistent •. ConseQuently, the A~ency has chosen a 24 hour 

cuntact time t~ for the c~nvenience of th~ laboratory personnel. 

A number of comments were received in relation to the EP 

contact time. Some t~ought the time to be too long and others 

thought it to be tbo short. The A~ency acknowled~es that, in 

some instances, at extraction time of lori~er than 24 hours 

might yield more information. lt also recognizes that in 

some instances a longer extractio~ contact ~ime might r~sult 

in a somewhat more conservative test. It believes, however, 

th~t concentrations obt~ined during the 24 hour contact time 

.for one elution sufficiently approximates the maximum obtainable 

concentrations to justify sel~ction of this figure. 

c •. Number of Elutions 

Ram's procedure for measuring maximum concentrations 

of toxic con'taminant;s .in the leachate consists of running 

successive extractions or contacts of the same leaching 

' 
solution ~n .fr~sh ~aste. Ris study of this pro~edure showed 

-~hat iri some cases, steady state maximum concentrations were 

obtained after a very few extractions while in other cases 

steady state concenrrations w~re not obtain~d even after 28 

' 

extractions performed over the course of eleven ·weeks. The 

most rapid increase in coricentration occurred in the first 

extraction. Ram con~luded that there is no ideal number 
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of extractions capable of ~eneratin~ max1mum concentrations 

of all toxic species in the waste. Consequently~ he reco~mended 

three contacts--primarily on the basi~ of practi~£~ 

considerati~ns. (14) 

EPA 'has determined that only one .extraction need be 

performed for the EP. It recognizes that a ~re.ater number 

of contacts might result in hi~her concentration~. In the 

absence of any demonstration ~hat one number is clearly 

better tha~ another, howev~r, and in view of the fact-that . . 

the first contact ~i~es the highe~t concentrations for any 

one elution, the A~en~y has elected to go the less conservative 

route and require only one e·xtraction. 

5. Post-Extraction Sa~ple Handlin~ 

As noted above, EPA has made the as~umption that the 

toxic spe~ies present in the liq~id phase of the waste will 

migrate from the solid and eventually-reach the underlyin~ 

aquifer independent of any leaching action which takes place 

on the solid. In order to model this situation, the extract 

obtained from the solid phase of the waste is combined with 

the waste's original liquid ph~se prior to testing. While it 

usually is more convenient to analyze the combined liquids as 

one solution, -in certain cases where a multiphasic mixture is 

obtained ana'lysis may be more conveniently performed on the 

separate phases. In such situations the ·analytical results 

are mathematically combined, relative to the ratio of the 

phases, to determine the inte~rated 'F.xtraction Procedure 
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ext~act concentrations • 

. Once .wastes are extra·cted, the extract should be pres'·e'X'ved. 

in order to prevent changes in _the extract which might res~lt 

in spurious analytical or bioassay results. When extracts 

are to be subjected to conventional chemical analysis only, 

the applicable preservation methods described in the RPA 

publicition "Test Methods for Evaluating Solid Wastes'' (27) 

are ~mployed. In the event bioassay test ~re performed on 

the ·extracts, they should onl~ be preserved by refrig~ration 

'This will prevent .the introduc'tion of potentially 

toxic preservatives. Irrespective of what sa~ple preservation 

·technique is employed, extracts should be analyzed as. soon as 

possible ·after generation to· prevent possible problems. One 

such problem r~lates to the formation of precipitates. In 

some case~ the Agency. has found that precipitaies form when 

t h e ext r a c t a i t a for a per i o d o £ · t i me • Wh i 1 e p r o b 1 e m·s r e 1 at in g 

to precipitate formation are readily over.come when the extract 

i s t o b e ·an a 1 y z e d (_i • e • , t h rough · em p 1 o ym en t o f . t h e d i g e s t ion 

procedures described in the test methods specified fot use 

in evaluating solid wastes) (27), precipitate formation can 

present. a problem when bioass~y procedures are used. The 

A~ency will be conducting furt~er studies to determine the 

m~gnitude of these potential problems. 
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IV. BASIS FOR ATTENUATION FA~TOR UStD IN RELATING NATIONAL 
INTERIM PRIMARY DRINKING WATER STANDARD TO EP P.XTRACT 
VALUES . 

The Extraction Proced~re is desi~ned to predict the 

potential concentrations ot toxic constituents which will 
-

leach from the waste matrix itself. There remains the question 

of what will happen to the leachate after it leaves the waste 
... 

matri~ and before~it 'rea~hes the point of environmental 

exposure. To accomodate. the attenuation in. conceritration 

~hat can be expected to occur as the waste passes through the 

soil hairier beneath the landfi.ll into th~ ~roundwater aquifer 

and ultimately to a drinking sourc~. the Agency formula~ed a 

dilution factor· desi~ned to acccount for expected attenuation 

in groundwater. This attenu~tion or dilution factor was 

calculated against the backdrop of the following fairly 

conservative as~umptions: 
-

(1) The waste landfill is situated over an aquifer 

that is a sou~ce of drinking water; 

(2) The soil bel·ow the site is composed ot material 

with limited attenuative capacity~ and 

(3). Persons usin~ the aquifer as a sotirce ~f drinking 

water are supplied from wells situated 150 meters 

(500 feet) downgradient from the landfill. 

The ~boice ~f an attenuation factor refl~cting real-

world conditions has proven ~o be one of the most difficult 

tasks faced by the Agency in.formulating the EP Toxicity 
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Characteristic. Althou~h the various attenuation mechanisms 

\ 

themselves ate understood reasonably well, the actual rate of 

at.tenuation is highly site-specific. Moreover, there is very 

little empirital data on attenuation occurring during actual 

waste management~ compoundi~g the difficulty of Reneralization. 

Under these circumstances, it ·is the ARency's view that the 

choi~e of an attenuation factor i~ at the present time as 

much a question of re~ulatorv policy -- i.e. what should the 

scope of coveraRe of the toxicity charac~eristic be as of 

re~ulatory judgment relative to the expected degree of 

•ttenuation that "miRht occur durin~ any specific type of 

waste management. The Agency beli~ves its initial choice of 

a dilution factor·of 10, and"its final choice of an attenuation 

factor of 100 a~e both justifiable by reference to physical 

processes--that is, available data supports either choice. The 

discussion b~low sets .forth the physical dat~ be~ring on 

attenuative mechanisms affecting consiituent concentrations 

in leachate. The policy considerations which determined the 

A~~ncy's decision to increase the proposed dilution factor 

are then d~scribed. 

A. ATTENUATION OF CONSTITUENT CONCENTRATIONS IN LEACHATE 

Chan~es in the composition of leithate from a landfill 

are usually achieved ·th~ou~h a series of reactions. As the 

leachate mi~rates, constituent concentration may be affected 

by passage throu~h v~rious media. - Durin~ percolation through 
I 
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the landfill interior, some components will be removed b~ 

adsorptive artd cbmple~ing reactions~ and others will_be added 

by wa~te solubilization. At the interface between the lanjfill 

and the underlying stratal some further components may be 

r~moved by precipitation, filtration of particles, and 

absorption ori gel precipitates. The existence below the 

landfill of an unsaturated zone ~ith a liquid and a gas phase 

-increases the possibility of atten~ation ~r delay of 

contaminants. In this zone, permeability is. lower than that 

of an all-liquid environment, and flow rates will probably 

not be uniform, thereby allowing some solute dispersion. Some 

insigrtificant attenuation by chemical or biochemical processes 

may also occur depending op the thickness.of· the unsaturated 

zone. (28) 

At the boundary between the uasaturated and saturated 

zones, leachate movement changes from vertic&l to pr~d~minantly 

horizontal flow. This is in keeping with the fact that water 

entering the ground first moves vertically through the 

unsaturated zone then ertters the saturated zone. and travels 

' 
in a hydraulic gradient. (28) Groundwater flow is normally· 

laminar (i.e., characterized by parallel adjacent flow paths), 

although mixing can occur during movement throuih large 

fissur~s or irt the immediate vicinity of a pumping well which 

alters"the flow pattern of the groundwater. (29) 
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Leachate does not mix readily.with ~roundwater but tends 

to move as a slug, a plume, or a mass bf de~raded water.in a 
.. 

manner ~overned by the ~roundwater flow pattern, althou2h 

differences in 4ensity and miscibility can cause variation in 

behavior between the plume 6f coritaminated water and native· 

water._ The velocity of this slug or plume of contaminated 

water may be less than, equal to, or greater than that of 

groundwater. (30) 

Pollutants entrained in groundwater flow tend to 

become attenuated with time and distance. ~he atte~uation 

mechanisms involved include dilution, adsorption, dispersion, 

diffusion, precipitation, and degradation. The most si2nificant 

.of these mechanisms in the saturated zone may. be dilution of 

the leachate a.s it follows flow paths through the aQuifer. 

The rate of attenuation will be dependent on the local 

hydrogeologic framework. Leachate will ~end to be contained 

at ·sites und~rlaid by fine grained, compact materials with 

low hydraulic conductivities (slate, shale, s~ft clays). 

Migration with attenuation is favo.red in for-mations exhibiting 

intergranular_flow (sands, sandstones, sandy clays, gravels)· 

and formations dispiaying m•rked fissure flow with an element 

of intergranular st.~rage. {chalk)"if the intergranular conduc~ivity 

is greater than the maximum recharge rate. Rapid leachate 



m~gration throu~h co~rse, unconsolidated ~ravel formations 

a~~ fi~sured rocks such as lime~t~ne and granite allows little 

~~tanuation of pollut~nts. (30) 

Where groundwaier flow is rapid, leachat~ from a point 

source will· form a long th'in plume. Where groundwater flow 

is low, leachate may tead to disperse laterally. ·Distortion 

of the shape of the plume can also be caused by variations in 

·permeability, the operation of a pum~ing well, and chan~es 

in the gro~ndwater flow, recharge, and waste disp~sal rates, 

(which can cause the .Plume to expand- or contract.) The plume 

of a leachate containing constituents having a ~reater 

susceptibility t~ ~ttenuation will be smaller than that of 

' ' 
one containing persistent 'contaminants. Additionally, a 

plume supported by constant input of leachate will ordinarily 

stabilize. 

As can be seen from the above, the degree of pollu~ant 

attenuation within an aquifer basically depe~ds on site-

specific conditions; ther~fore it is impossible to choose 

a dilution factor t~at will be appropriate in ~ll·cases. 

While some sites may exhibit attenuations of 1,000-fold, 

others may show no attenuation at all. Iri some cases, with 

time, a site that ori~inally exhibited a 1,000-fold attenuation 

may become sa~utated and begin to flush at the identi~~l 

rate at which it is being char~ed.* 

*A recent EPA - sponsored ~ynposium on asses~ing attenuation 
likewise reached the conclusion that leachate attenuation is 
difficult to Quantify outside ~f site-specific conditions. 
See "Pollution Prediction Techniques. for Waste Disposal 
Siting, a State-of-the-Art Assessment" (31) 
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Th~'Agency has utilized mathematical models in formulating 

an attenuation factor for regulatory use (32). A mathematic·al 

mcd~l i£ a simplified representation of a real system, an~ 

while difficulties are oft~n encountered in quantifyin~ 

parameter~ ~nd testin~ ~~d verifyin~ results under soecific 

field conditions, the model can supply information on potential 

~roundwater effects. A model to estimate leachate dilution 

in groundwater and down~radient well discharge has been 

devised at the Water Research Center of M~dmenha~·Laboratory 

in En.land (33) •. T~is model also suggests that th~re. may be 

a ~ide range of dilutibn factors even if only a relatively 

few variables are considered. The model is based on the 

follbwing assumptions: 

1. ~eachate of consistent comoositio~ is dischar~ed 

from the entire landfill at a constant rate. (Lehr, Jay; 

Combin~d Media R~port (34). 

2. There is no che~ical chan~e in the leachate as it 

mi~rates through the aquifer. 

3. The unsaturated zone is considered a delav mechanism 

only. 

4. In the saturated zone, the aquifer is uniform and 

the natural groundwater ~radient is constant. 

S~ Steady-state conditions exist. 
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This model calcul&tes dilution factors usin~ th~ followin~ 

equation: 

I + (UB/L) 

where: 

C • ·pollutant concentration 

I • leachate infiltration rate 

U • groundwater .flow rate 

B • dep~h 6f mixin~ 

L • length of landfill in the direction of groundwater 
flow (35) 

With the use of this equation, assuming avera~e aQuifer 

" . 
characteristics and a constant leachate production rate of 

0.3 m/annum, dilution factors were calculated for three 

types of aquifers (Table 4). Results are given below: 

Table 4 Dilution .Fact~rs For Three Types of Aquifers 

Distance from landfill 
Aquifer SOmeters (164 ft) 300 meters (984 ft) 

Chalk 15 - 50 100 - 250 

Sandstone 3 - 10 15 - 50 

Gravel 100 - 200 200 500 
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The lowest dilutidn ~actor obtained by these c~lculatiorts 

(' 3 x ) w a s f o r a c on t ami n s;t, l. m i ~ r a t i n g t h r o u g h a s an d s t o n e a q u if e r 

b~neath a landfill 50 m tong. A well directly dowrigradie~~ 

from the lartdfil,l would titus be expected to· contain water 

(landfill leachate) exhibiting this degree of attenuation 

Any addit~onal dilution tbat may occur would dep~nd on how 

fast water was withdrawn from.the well. tf high pumping 
. , 

rates ·were employed water from outside the plume might be 

drawn into the well thus diluting the contaminated w~ter (.33). 

Existing empirical data (and there is riot a great deal) 

likewise indicates c~nsiderable variability in oollutant 

dilution factors in groundwat•r •. The behavior of chloride 

graphically illustrates this. The chloride ion is a ~ighly 

mobile and persistent conta~inant. It is r~adily leached 

fr~m waste and is resistant to ion exchatig~, chemical re-

.actibns and adsorption •. Attenuation of chloride dur~ng 

~igration i~ due to dispersion and dilution. Some observed 

dilution factors for chloride at vario~s distances from 

waste disposal sites are listed in Table 5. 
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TABLE 5. C h 1.6 ~ id e :D i 1 u t i on F a c t o r s ( 1 4 ) 

Site Distance 'Dilution Factors 

Illinois landfill 650 ft. 4-5. 

Llangollen, .Delaware landfill 650 ft. 27 

Connectic~t landfill 200 ft. 2 
\C 

Fly ash settling pond 500 ft. 8-9 

DuPage County, Illinois landfill 32 ft. 2 

Win~e~ka, Illinois landfill ~00 ft. 13 

Tythe~ston landfill, En~land 330 ft. 2-3 

Attenuation fa6tors fo~ hazardous constituents of leachate 

also vary widely. T~ble 6 illustrates data from field 

analyses of several waste disposal sites. . . 
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TARLE 6 - Pollutant Attenuati~n-~£ctors (14) 
----~--~~--------------------· ... ·.' 

From Disoosal Attenuation 
Site Pollutant 6ite Distance Factor 

Iowa landfill Arsenic 400 ft. 12 - 13 

Fly ash settling pond Arsenic 500 ft. 4 

Kings Kettle landfill, 
England- Cyanide 430 ft. 50 

Coatham Stob landfill 
England Chromium 500 ft. 100 

-'Hit co Phenol adjacent >23 

Mit co Nickel adiacent )170 

Mit co Phenol adjacent )1000 

Mit co _Zinc adiacent >14 

The results illustrate the current rudimentary understanding 

of leachate attenuation and the difficulty in arriving at a 

dilution factor which reasohably reflects ~he dilution in 
j 

concentration from th.e: point at which the contamin.ated leach-

ate lea~es- the disposal site to the point of human 6r environ~ 

mental exposure. In sum, there exist rto widely accepted 

criteria for gauging this diminution in ccincentration. 

B. EPA'S CHOICE OF AN ATTENUATION FACTOR 

In the proposed regulation, EPA chose a dilution factor 

~f 10 as a conservative, but rea~onable figu~e. EPA based 
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this dilution factor o~ (1) the fi~ures compu~~~ from -t~e 

mathematical model--fi~~re~ which incorporated ~PA's oti~inal 

assumptions of no attenuation be~ween waste ~attix and 

groundwater aquifer,· and, (2) the empirical analyses of. 

attenuation experienced ·at ~ctual landfill sites. EPA does 

not believe that this factor of 10 represented the minimal 

level of dilution that could be expected. For instante, 

le~chate migratin~ fro~ a disposal.site in Islip, New York 

was n~t attenuated by that a~ount until it had ~igrated ROS 

meters (0.5 mile)(28). It did, however, believe tha~·~

dilution f•ctor of 10 provided a reasonable degree of p~otection 

t~ the public health and the environment while at the same 

time acknowledging the broad ran~e of hvdro~eolog~cal conditions 

at waste disposal sites ~cross the country and the variety 

of contamin~nts likely to be released. 

A large number of comments were received concerning the 

proposed dilution factor. Most argued that the factor of 10 

was arbitrary and far too conservative. Others argued that 

the f~ctor of 10 was not conservative enough and that only a 

factor of zero would ensure adequate protection to public 

health and th~ environment. 

EPA has carefully reevaluated its original choice of a 

10-fold dilution factor and has decided that a 100-f~ld 

dilution factor would be more appropriate. A number of 

considerations have mot~vated EPA to make this ~Iteration. 
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Probably the most important considera-tion is the rela't·i-ve 

absence of empirical data upon which to base an att~rt~~~ion 

factor, and stron~ sug~estions that choice o~ any of ~·wide 

range of attenu~tion levels c6uld be supported by what· data 

is available. This abserice of empirical data is patti~ularly 

troubling hecause the dilution factor plays an exceptionally 

important role in defining the breadth of.the EP's covera~e. 

A second consideration involves a shift in current 

re~u1attiry strategy~ Th e E P . w a s in i t i a 11 v v i ewe d a s t h e 

principal mecha~ism for brin~ing hazardous wastes into the 

.Subtitle C re~u1atory system. However, _when it proved 

impossible to develop suit~ble characteristi~s for carcino

genic i t y and o t h e r a s p e c t s o f t· ox i c i t y , · ( s e e p p • . 1 2 -1 8 a b o v e ) , 

the Agency decid~d, at least for the present, to use the 

listing mechanism as the chief means of coverage. The over a 11 

scope of coverage of the EP thus became somewhat less critical, 

and a less conservative ~ttenuation factor more appropriate 

( par t i c u 1 a r 1 y s inc e the 1 i s tin~ .·me c h ani s m en c·o m pas s e s was t e s 

containin~ EP contaminants) • 

. Another consideration is the absence of a variance 

procedure for wastes which. exhibit the property of EP Toxicity 

(i.e., wastes which fail. the EP are conclusively. deemed to 

be h a z a r do us ) • . The e f f e c t s o f a was t e be in g a rio m a 1 o us 1 y 

biought into the system by the EP are greatly a~~ravated bv 
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this la~k of a variance proiedure, thus dictating the need 
: '· ~· ·:~. 

for some caution. -·· .. 

A further ·consideration· is that the EP is a ne~essarily· 

less precise inst_rument than the flexible listing procedure 

for determining whether a waste which straddles the li~e is 

in fact. hazardous • For i~stance, the EP fails to take int.o 

account the quaritity of a waste ~erierated--a factor which 

could mak~ a difference in determinin~ whether a mar~inally 

hazardous waste belon~s in the system or.out. Similarly,· 

the EP faiis to take inio acco~nt mismanagement scenarios 

specific to the waste which mi~ht a~gue for includin~ the 

waste in the system even though it passed the EP. Conse-
. . . . 

quently, EPA believed that marginal determinations of hazard 

might better be entrusted to the listin~ mechanism. 

rEPA is also concerned that its assu~ption of zero soit 

attenuation may have been unduly conservative, since soil 

attenuation may play a role in many waste management ~ituations·. 

A decision to take soil attenuation into account also suggests 

some need to increase the attenuation factor. 

EPA has therefore decid~d to ad~pt a 100-fold factor. 

It is convinced that waste which fails the EP at the 100-fold 

factor has the potential to present a substantial hazard, 

re~ardless of the waste's man~~ement circumstance, so that 

covera~e will ce~tainly not be ~ver-inclusive. In order to bring 

into the system wastes which present.a potential substantial 
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hazar,d but do not fail the EP at 'the 100-fold dilu.tion factor, 

EPA h as · 1 is t e d and w i 11 con t in u e t o 1 i a t was t e s wh i c h do not 

fa i 1 the E P• at t h is 1 0 0- f o 1 d f a·c tor • Its ado~tion of the 

100-fold factor will thus shift to the listing .mechanism 

some of the burd~n for capturin~ wastes containing E~ 

contaminants. , . 
/ 

E,A emphasites that the ch~nge to the lOb-fold dilution 

If forthcoming studies demonstrate 

that anot~er attenuation factor is more appropriate, EPA 

will switch to that f~ctor. In taking the cautionary step 

of movin~ to the 100-fold factor, EP~ recognizes it is empowered 

to forge ahead in the f~ce of scientific uncertainty. By the 

same token, however, it is ~mpowered to act cautiously--

especially_~ when there is another means (here the ·listin~ 

mechanism) of accomplishing its goal. 

The Agency is cognizant of the fact that for four of the 

~rganochlorine compounds for which thresholds have been 

established, the threshold exceeds the published water' 

so~ubility for the co~pounds. qowever, the A~ency does not 

believe this presents a problem~ 

The prim~ry purpose of the EP To~icity Characteristi~ is 

to identify manufacturing or process wastes contain~ng 

leachable contaminants in toxicologically significant levels. 

~hen present in process wastes or as formulated products, t~e 

compounds are normally pr~sent in admixture with ot~er organic 
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compounds which tend to act as cosolvents to increase the 

apparent water solubility. Thus the A~ency believes that the 

water solubility is not a true meas~re of oot~ntial solubility 

. . 
1n the EP extract. 

A second factor le~din~ the A~ency to c~nclude that this 

poteritial problem may not be a serioua one relates to the 

specific pesticides inv~lved. Several of them enjoy on~y 

limited use and thus are unlikely to acttially be present in 

any significant number of wastes. 

However, the Agency is· studying this'apparant p~oblem 

and if it is determined that corrective action is need~d, 

such changes will be incorpo~ated into future revision~ of 

the regulation~. 
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V. R~SPONSE TO COMMENT~ RECEIVED ON THE PROPO~AL AND ON TRE 
NOTICED REPORTS 

A. Ado~t Existin~ Re~ulations 

The Agency received several comments que~tionin~ 

EPA's need to develop a new method of identifying toxic wastes 

since there are already a number of states with re~ulations 

whfch address this problem. these states include Washington 

(39),, Califo_rnia (40).1 and Minnesota (41) •. Some commenters 

specifically su~gested that EPA model the Federal regulations 

on the California and Washington regulations. 

The Agency believes that the hazard posed by a ~aste is 

primarily dependent both on the intrinsic toxic properties of 

the waste constituents and.the propensity of constituents in 

the waste to migrate from·the waste to the point of environmental 

exposure. Ex~ept in the case of direct dis~harge to sewers or 

s u r f a c e w at e r bod i e s , con t ami n a t ion. o f 12: r o u n d and a u r f a c e 

water appears to be a function of not iust what is in the 

waste, but also the likelihood of the toxic constituents 

migrating from the point of. dispos~l. Therefore, in· ~ormulating 

its leaching test, the Agency ha~ attempted to comprehensively 

incorporate into the test consideration of the waste's 

mi12:ration (i.e., leaching) potential. Inasmuch ~s many of 

the outstganding state regulations fail to ~ive consideration 

to migration potential, EPA has not adopted their approaches 

in constructing the EP. 

EPA has, however, to s~me extent based its listin~ approach 
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states whose re~ul~tory approache~ most ·resemble EPA's in this 

regard-are Minne~ota and California. In both the Minnesota and 

c•lifornia approaches, wastes are considered t~ be hazardous 

baaed on the pre~en~~ in th~ waste of a deai~nated toxic· 

specie (40,41). In the Minnesota regulations, the vaste must 

contain a ~iven concentration of the toxic species. In the 

California re~ulations, the mere presence of any one of a long 

list of chemical species is presu~ed to make the waste h~zardous, 

unless the gerierator p~oves otherwise. EPA's newly formulated 

criteria for listin~ come very close to incorporatin~ this 

California approach. Unqer these criteria, the presence of a 

hazardous constituent is deemed to make the waste hazardous 

. unless the Admini~trator, ~fter considering any of a number of 

factor~ concludes that the waste is not hazardous. Most of 

these factors have a direct bea~ing on mig~aeion p~tential. 

EPA has elected to adopt this approach in the Extraction 

Procedure Toxicity Characteristic in reco~nition of the 

differences between the two mechanisms •. The EP Toxicitv ~harac-. . . . 

·teristic is· a one-shot.mechanism for bringing wastes into. 
I 

the system; there is no opportunity for generators to present 

miti~atin~ data n~r is there any variance procedure. Corise-

quently, it· is incumbent on the Agency to fully incorporate 

consideration of migr~tion potential into.the test protocol 

accompanying the characteristic. The listing mechanism, on 
, ' 

the other hand allo~s for some generator. input into the 
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Ag~licj's determination and ~s accompanied by a variance 

proc0~ure. Consequently it i• permissible to create what is 

in effect a ~r~sumption f~r listing baaed on the mer~ presence 

of the toxic ~onstituent in the waste (as California does (40)), 

in vie~ of ihe opportu~i~ies provided for subsequent consider

ation of mi~ration pbtential and the oppottunities for more 

individualized consideration of hazard. 
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B •• , Su~t~~i],.}.tv of EP As a Re2;ulatory Tool 

, .. • '...F :mber of comments were received concerning the 
./·" 

suitability~~~ usin~ the Extraction Pr~cedure as a re~ulatory 

test. These comments,· many ·of them similar, .addressed the 

reproducibilii~, validity, accuracy, and scientific defensi-

bility of the procedure. The comments came from all factions 

of the affected community including indu~try, ~overnment, 

environmentalists, academia and citizens in gen~ral. 

The comment~ addressed one or more of the followin2; 

five areas: 

1. Appropriateness of usi~g a single test. procedure, 

bas~d on a ~ingle model of assumed management, to determine 

the hazardous p6tential of·wastes whi6h are disposed of in a 

wide variety of disposal •nvironments • 

. 2. Acceptability of usin~ for re~ulatory purposes a test 

procedure that has not been fully accepted by ~he scientific 

community. 

3. Wheth•r the EP is repr~ducible ~nough for it. to be 

acceptable for regulatory use. 

4. Accuraci of the Extraction Procedure. 

5. Propriety of having a hazardous waste definition employ 

a test procedure which requires the exercise of scientific 

_iudgement. 

.. 
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.1. Appropriat.ene!'l-!wof_Usin~ a Sin2:le Test, Based on a 
Single Model of' Assumed Mismana2;ement, to Determine 
whether -a Was t e _ :. ·s Hazardous 

The vast m:~~ority ,of· comments revolved arounrl the 

Agency's use of a si~~le test procedure, ba~ed on a single 
, 

m6del of assum~~ mis~~qagement, to de~ermi~e whether a waste 

is hazardous. Many o~ these comments specifically questioner! 

the ~ppropr{aten~ss of the A2ency's utilization. of a co-

di~posal scenario. Others expressed the view that because 

they handle their waste in a manner very different from that 

described in the scenario on which the Extraction Procedure 

is modeled, the EP should not apply to them and a means should 

be given to permit them to disprove the results of the EP. 
- . . 

~ome commenters ~ere especially critical of the Agency's use 

of one test to measure environmental mobility in li2ht of 

the comments ~xpreased by Ram et. al. (14,16). Some ~pecific 

statements of Ham that were pointed to are: 

"A standard le•ch·ing t~st provides a reproducibte set of 
numbers that are a function of the interaction of waste with a 
specific leachin~ solution ~nder a specific set of conditions. 
It is up to the decision ~aker to evaluate· those nu~bers and 
make a prediction regarding the behaviot of the ~aste in a 
laridfill. Unfortunately, the multiplicity of factors affecting 
the leaching characteristics of a waste, both in the test and 
in the landfill, and the variability of landfill condition~, 

·dictate that interpretation be done with care and 'with considera
tion of. the waste and landfill characteristics. Test results 
should not be interpreted rigidly, e.g., developing criteria 
stating that a ce~tain concentration of a given para~eter 
iri the test leachate automatically and without further 
consideration indicates that the waste is hazardous in the 
landfill. Rather, c~nsideration should be 2iven to such factors 
as the amourit of waste_to be disposed, the annual net infiltration 
of water in the area of the lartdfill, th~ factors affecting the 
leaching of the waste (as far as can be determined from the 
t~st results), ~ossible waste-leachate interactions, an~ the 
fate of the landfill leachate after it leaves· the w~ste and 
passes through wastes or soil."(l6, P• 3,6) 



.. 

"Because of· the maio-:· differences in a waste's leaching 
characteristi~s as a re~u!t ~f the leaching media compositioti, 
no one media can ~ive'result~ adequate to describe prooerlv the 
1 each in~ characteristics . a·t: ·.:,. waste." ( 14 , P. 2) · 

"The importance of u~iri~,different leachin~ m~dia was 
indicated by the resulte." ·• • "Without the use of several 
leachates~ test result~ could be very misleadin~ and have no 
relation to the actual landfill for a pa~ticular wa~te." (16, ~.Z) 

Proper inte~pretation ~f the result~ from the recommended 
procedure is critical to its usefulne~s. The test was desi~ned 
to be a~~ressive; th~ numbers obtained are expected to be maximum 
values which will not be attain~d normally in an ~ctual land
fill." (14, p.3) 

"Whatever standard test is used, interpret•tiort of test 
results is the crucial factor in determinirig the test·'s ~ltimate 
value in ·predicting whether a waste is hazardous when placed 
in landfill. Virtually any leaching test which is properly 
interpreted would be more usefpl in makin~ such a prediction 
than would be a well designed leachin~ test which is poorly 
interpreted." (16, p. 7) · 

"Unfortunately, the m~ltiplicity of fac·tors effecting the 
leaching characteristi~s.of a waste, both. in the test and .in 
th~ landfill, artd the varii~ility of landfill conditions dictate 
that interpretation be done with car~ and with consideration of 
the waste arid landfill characteristics. Test results should 
not be interpreted rigidly~~.~ •• developin~ criteria stating 
that ~ certain concentration of a given parameter in the t'est 
leachate automatically and without further consideration indicates 
that the waste is '1uzardous in the landfill." (16, p.6) 

"One obvious way to in·teroret the leach.ate composition 
~esults is to compare .the concentrations 6f the variou& chemi~al 
species to some ~tandar~, for example, drinkin~ water standards. 
This i~ dan~erous, however, and is difficult to defend for the 
1 e a c h in g t e s t ·d e v e 1 o p e d in t hi s s t u d y • " • • " I t was . not d e s f ~ned 
to provide realistic concentrati6ns of the various species for· 
• specific situation." (14, 127) 

"Thus, once a standard leaching test has been._designe·d, 
int.erpration of the test results becomes a crucial factor 
in determining the applicability of the test.". "It is.up 
to the decision maker t~ evaluate • • arid make a prediction 
regarding the behavior of the ~aste." (16, p. 3) 
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'~It may be possible to co~rc~ete test conditions with 
landfill.concentrations by run~lifi~ ~~tensive verification · 
test~, correlating a waste's behavidi" in the test with the 
behavior of ~he same waste in a ~~r~~~lly monitored landfill. 
Correlation coefficients could the~~ije developed for parameters 
and conditions similar t9 those ii ~~~ ~erification study and 
the test result used to estiruat~ land~ill concentration.'' 
(Background)(l4, p. 124) 

"There is a lack of data regarding leachate generation 
at fulls~ale industrial waste landfills with which results 
from the laboratory leach.in~ pro~~dure can be compared. 
Field verification studies are needed in which unattenuated and 
indiluted leachate from specific· industrial wastes in mono- as 
well as co-landfill situations can be compared with approoriate 
leachint test re~ults, prefe~ably on a long term basis."· 
{Background)(.l4, p.4) · 

As was discussed earlie~ in this document, EPA believes 

it has the authority to base the EP Toxicity Characteristic 

on a sintle plausibly-occurring scenario of mismanatement 

even if this mismanagement.scenario does not precisely 

correspond to the ~ircu~stances of a p~rticul•r ~enerator's 

management practices. Tho~e who quoted Ra~ on this point 

failed to appreci~t~ that H•m's ~oals diffe~ed somewhat from 

•the Agency's goals. Ham was interested in designing a test which, 

insofar as possible, evaluated the leachabilit~ of particular wastes 

as t~ey are actually m~naged in particular l~ndfill environmerits. 

Recognizing that the leachability of a waste, and thus its ability to 

cause a hazard, is a situation-specific phenomenon, Ham counseled 

caution in applying the results of the test to s~ecific landfill 

situations. EPA~ on the othe~ hand, is not as interested in ·the 

leachability of a waste. as it is actuallv managed as it is in the 

ieachability of the waste under ~ome pl~usibly-occurring ~is~anagement 

situation. Thus, while EPA recognizes that its test will not predict 

the leachability of particular wastes as they are actually manated, 
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it believes that its test is reasonably predicitve of the hazard 

which a waste could present if mismana~_ed. EPA has intention-

ally refrained from makin~ its. definition o~ hazard dependent 

on the actu~l management to which a w~ste io subiected, because 

it believes that the Act contemplates de~iniri~ ~azard in terms of 

some assu~ed level of improper mana~ement. Makin~ the definition 

of hazard completely dependent on situation-s~ecific rnana~ement 

-practices would have the effect of ~xcludint from the hazardous 

waste m~nagement system those ·wastes ~hich are properly ~anaged, 
l 

~ith a consequent sacrifice of the contintti~g oversight and 

assurance of proper mana~ement p~ovided by the.system. 

The above does not, however, fully respond to those who 

argued that, in constructiit its scenario o! assumed mismanage-.. 
ment, EPA should to the extent possible take into· account the 

actual mismanatement practices t~ which particula~ wastes 

are likely to be subjected. One of the principal comments 

along this line was that EPA should use a va~iety of leachint 

media in the EP to take into acco~nt th~ fact that m~ny wastes 

are not likely to be disposed· of in muni6ipal landfills, even 

if improperly managed. 

The A~ency recognizes this concern but believes, as arti-

culated in greater ~etail above, that the single leaching medium 

it h~s· elected to employ, when considered in light of the other 

•spects of the test, is reasonably predictive of the the leach-

~bility of mis~anaged w~stes, ~ven if those wastes are not disposed 

of in municipal landfills. The Agency also believes that its de~ 

cision to employ· a si~gle model of improper management is 
. \ 

85-C 



iustified by c6ncerns about the ad~inistrati~e fea~ibility 

of e~ploying more sophisticated multiple models. ·L .. any 
:~ ..... > :~~:: 

event, to the exeent the commenters are concern~d t~~t, by 
·• ·. ' 

failing to tailo~ the model 'of improper mana~ement t~ specific 

management conditions, EPA is making its test too aggressive, 

these concerns are put to rest by EPA'~ switch to the 100-fold 
.~ 

dilufion factor~ EPA is fully convinced that anything which 

fails the EP at the 100-fold f~ctor has the pot~ntial to 

cau~e a hazard, no matter what leachin2 medium, etc., it is 

actually exposed to. 
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2. Acc~ptance bv Scientific Community 

A number of comments qu~stioned the acceptability of 

using a test procedure which has not fully been accepted b'y'· 
J 

the scientific community. Before addressing the accept•biiity 

of using a test procedure for regulatory purposes that has 

not been fully accepted by the "scientific community," one 

·must -first define what is meapt by the "scientific community". 

There are- two groups making up membership in this 

community; those scientists working for industry, ~overnment, 

and other entities who will be directl~ affe~t~d by the 

regulations and s~ientists wh~se only interest is academic. 

The firs~ group has a direct fi~ancial or institutional 

interest in seeking to exempt from the system wa~te(s) their 

organiz~ti~n or con~tituency generates. Obviously, these 

members of the regulated community are concerried with the 

economic implications of any test ~ethodology employed in 

defining a hazardous ~aste. The second group of scientists 

are basically motivated by a desire to assist the Agency in 

developing regulations utilizing the ."best" information 

th~.t the scientific ·community possesies. 

In the main, it was the regulated community that commented 

that methodology shoul~ receive scrutiny and acceptance by 

the "scientific com~unity" prior to regul~tory use. The 

Agen~y agr~es with.this comment. Toward this e~d, EPA 

develo-ped the proposed test procedures in open view of 

all interested parties in hope that scientists would th~n 
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apply the procedures being 4eveloped to wastes of concern 

and, with the data so obtained, assist the Agency. in correcting 

any problems w{th the proposed procedures. With few notahle' 

exceptions {35, 37, 42, 43) this did not happen. Scientists 

from the·regul~ted community have, in the main~ concerned 

themselves with t~yin~ to convinie the Agency to modify the-

test ·procedures. Their goal was to make the test pro~edures 

less a~gressive and, thus, less likely to identify their 

parti.cular waste as a hazirdous waste, rather than to de.termine 

if the procedures were scientifically valid (i.e., accurately 

identify wastes needing controlled management).' Even though 

the Agency extended the comment peyiod on March 12, 19?9, 

for an a_dditional sixty dajls (44 FR 13548)(44), industry did not 

submit significant amounts of ·data. 

While many comments wer:e received commenting on th.e invalid-· 

ity of the test procedures, few commenters supplied the necessary 

scientific data to justify. their concern. The chemical industry 

.was especially unresponsive. Studies sponsored and conducted 

by the Agency(l8,19), the Electric Power Research Institute(37), 

' 
and others {35,36) have indicated that the ~xtraction· Procedure 

is of acceptable reproducibility ·for regulatory use. Given 

the lack of convincing data to the contrary from the affected 

~roups, the Agency ha~ decided to emplo~ the Extraction 

Procedure in the reg~lations being.promlulgated today. If· 

future research uncovers better tes~ ~rocedures for use in 

§3001 regulations, the regulations will be amended. 
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probably more germane to the issue of the adequacy of'the EP 

arid the analytical techniques. Third, the studies were not 

desi~ned f~r comParison. with other studies. Thus, even when 

results' are presented on similar phenomena, e.~ •.• the intra-

-
laboratory reproducibility. of an~lyses results for barium and 

~hromium, the statistics reported ·ar~ not always sufficient to 

make good compariaons. For example, some of the studies (19,1A) 

us~ coefficients of variations (th~ s~me as the relative standard 

deviations, RSD) to indicate the degree of variability in the 

measur~s. while· others (36) use a telative standard error (RSE). 

Thus, when the specific means and standard deviations are not 

reported, it is not possible to calculate uniform measures of 

reproducibility that can b~ used acro~s studies. 

to~rth, non~ of the studies were designed to focus· 

specifically on the questions of rep~oducibility~ The exception 

mi~ht be the complei design in the study .conducted by the Electi!c 

Power Rese.rch Institute (37), but the ~se of 2eometric analvses 

makes the study i~c~mpatible ~i~h research results in the other 

·studies. Also, no interpretation of the results from this 

study (37) are offered in the report which was available. 

Along this line also, none of the studies presented data on 

analytical technique reproducibility.for all of the· tojic metals 

includ~d in these regulations. This leaves open t~e question of 

whether different levels of r~producibility ~re characteristic 

of different toxic metals. This limitatiori is importa~t because 

it cannot b~ assumed that the analytical precisiori of ~easures on 

one element c6uld be equally precise for another element. 
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Apparent Reorbducibilitv df the EP 

With the above in mind, we turn to a review of these 

studies insofar as they bear on the rep~oducibility of the EP. 

The study by the American Electroplating Society (35) •examined · 

twelve wastes.(sludges) generally representative from wastewater 

treatment systems in the electroplatirtg industry. The study as 

• wh~le consi~ts of thirteen experiments, some of which are 

still in progress• Two maj~r.deviations from the EP were 
. . 

incorporated in the study. first, lumps of s~lids·in the waste 

samoles were broken u~ by stirring prior to the initial 

centrifugation or filtering of the sample. As stated in the 

~ e port , t h is s t i r r in~ co u 1 d p o s s i b 1 y c au s e a h i ~he r 1 eve 1 o f. 

toxic metals in the final F.P extract (35·, ·p.2-2). The second 

deviation from the E.P was involved when,· after a~itation, the 

beaker~ with the solid waste material were removed, covered 

with a parafin cover, and. allowed to sta~d and settle overnight 

-(35, p. 2-4). ~oth of these deviations from the E~ standaid 

inva~idate any good estimate of the general reproducibility of 

the EP. It was noted in the report that filtering vs. 

centrifugation in the EP can m~ke the difference between passing 

or fiili~g the t~reshold v~lues for.toxi~ metals established by 

the EPA (35, p.2-5). However, the experiment involved only tw~ 

metals, lead and chromium, and two levels of pR, oR 5 and pR 7. \ 

At the specified pR 5 level in tbe EP, the threshold ~alue for 

lead was surpassed when centrifugation was used to separate the 

·solid material from the sample. The threshold value was not 

reached wh~n filtratiori was used. 
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The NUS Corporation (36) subiected samples of four waste 

materials to the EP and analysis usinSt the AA tech·nique·s. F.ew 

comments in the rep6rt related specific~llv to th~ reproducibility 

of the EP, except that the specified EP was used. The NUS 

study •lao com6ared Toxic Extraction Procedures. (TEP) with the 

!P. The TEP .is the precursor to EPA's current EP. One statement 

from·the NUS rep~rt (3~), however, deserves special comment. 

The report states that sampling ~rror is ~ factor in the (inter-

laboratory) reprod~cibility test. Even thouSth the report •akes. 

the distinction between ''repeatability" (intra-labor~tQry 

consistency) and "reproducibili.ty" (inter-laboratory concurrence), 

the statement is not ~ppropriate if aliquots of the same EP 

extract are used. Specifi~ally~ samplin~ error relates to the 

o~erall representativeness of the waste material to be 6harac-

terized, not to the precision of the EP ot of the arialvtical 

techniques. 

The Oak Rid~e National Laboratory (19) emoloyed the F.P 

and a~alyzed eighteen different wastes, inclu&ing arsenic-

contaminated ~round water. The standard EP was followed, except 

that extr•ctors made of differ~nt materials or ~ombination of 

materials ~ete ·u~ed. The report states that "no significant 
I 

problems were encountered in ~xtracti~g or analyzing wast~s for 

inorganic species"(l9, p.2), but several suggestions were 

offered with regard to-vario~s aspects of the EP. For example, 

stirring problems, e.g., binding and sampling ~rinding, were 

encountered with some of the wate mateiial during extraction. 
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Al~o, the report .recommended that a nonmetallic extractot should 

be ~sed to lessen the possibility of cont.amination occurrin~ 

d~r!ng waste extraction. tn general, however. this report (19) 

suggests _that the EP is relatively reproducible. One st~tement 

(lJ, p.l5) sug~ests that reported values of chromium~· nickel 

and calcium indicate an !P variability trend that exceeds that 

expected !or analytical determination$~ This statement applies 

only to the situation when extractors made of different mate~ials 

ar~ used. Out of eontex~, the statement would su~gest that the 

EP is unreprorlucible in either intra- or inter-labora~ory s~iuations. 

A t6tal of twenty-fi•e wastes fro~ eleven different 

sit~s were examined in the study by Envirorimental ~onitorirtg 

Syst~ms Laboratory in ~as Vegas (18); Orie specific deviation 

from the !P was employe4 in the study. All waste m~terial~ 

were screened _by inductively coupled plasma emission spectroscopy 

(ICM) to selec;_ t't1os.e. wastes for EP and analyses by AA methods 

(18,p.22). Also_, different kinds of a~itation, the wrist-a.rm 

shaker and the extractor device, were used in· the study. The 

report stat~s that preliminary results ~uggest-~ood a~reement 

(from the analyses) between th~ tw~ types of agitation. Like 

the Oak Ridg~ National Laboratory Study (19), this study (18) 

also suggests that steel containers not b~ used in the EP 

because of its possible contamination in tests for chromium. 

Also, the report states that the variation in the tests for 

barium •re due to the analyti~al method (not the EP). Other 

studies. are. planned which will address the issue of the 

reproducibility of the RP more directly, but theie is little in 
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the inte'i~ ~eport to suggest that the EP i~ not generally 

rep roduc ibl'e .• 
. :.·,.. 

Finally, the study by the Electric Power Research 

In~titute (31) js the only investigation which clearly separates 

out the question of reproducibility of the EP and ~he analytical 

techniques. Further, the complex design p~r~itions (thro~~h 

analysis of variance (ANOVA) ~e.chniques) variati6n ~f the EP 

and analysis techniques ~hi~h can be attribu~~~ to inter- and 

intra-laboratory results. Four types of utility wastes were 

subject to the EP and analyzed in the study. The desi~rt included 

all the toxic metal~ exc~pt silver. Also, the basic desi~n of 

the study was intended t~ ~ompare flame and furnace Ak methods 

of analysis. Unfortunate!~, because of incom~lete data and 

values for toxic matal content which were sometimes below 

detection limits, a variety of adjustm~nts were i~corporated 

into the ov~rall statist~cal analyses. For example, simulatiDn 

methods were used to produee enou~h observations to ccimplete 
I 

the ANOVA design. Geometric techniques were employed because of 

the highly skewed observations., i.e., results from the test of 

toxic metals in the waste materials. In all, the results of 

the stu~y should be given a very conservative interpretation. 

As noted previously, no int~rpretation of the result$ is offered 

in the study report. However; examination of the data presented 

and communication wit~ those petsons who conducted the analyses· 

sug~est two majoi findings: 
. -

F{rst, as mi~ht be expected, intra-labor~tory reproducibilfty 

(consistency)· for both the EP and the analytical techniques tended 
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to be better than ·inter~laboratory reproducibility (co~currence). 

Secondly~ the ~e~~~ducibility of the EP overall (both intra-
• 

0 
, oM• •:·.:· 

~ ~ 

laboratory and i~~~F-laboratory) appears to be better than the 

overall reproducibility of the analytical techniques, This la~tei 

finding suggests that the ov~rall reproducibility of the analytical 

t~chniques ~ay be more ~f a problem than the EP itself~ This 

is contrary t~ assumptions which have been made i~ some studies 

(36) and further questions the use of the analytie~l re~ults of 

EP extracts as ~n uncontrolled criterion to assess the 

reprod~cibility of the EP. 

Apparent Reproducibilitv of th~ Analytic~! TechniQue 

Most of the five studies reviewed addressed, to some 

extent, the general reprod~cibility of the analytical techniques'. 

The d~ta reported, ~owever, is ~ometimes too ~ncomplete to make 

any comparisons among the different studies. ConseQ~ently, 

"cauti~n has to be exerci~ed in generalizing about the 

reproducibility of th~ analytical t~chniques. . . . 
Som~ discussion 

about the statistical measures used to indicate reproducibility 

is in order before proceeding to the separate research studies. 

The mea~ures mentioned or employed across the studies have 

included the followin~: 

• st•ndard deviations 

• relative st~ndard deviatiori, i.e., the staridard 

deviation expressed a~ ~ percentage of the mean 

• the coefficient of variability, i.e., the same. as the 

relativ~ standa~d deviation 

• thj ran~e of··~alues, i.e., the difference between the 
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• 

hi~hest and low~~~ value 

standard error. (····lSpecified), and 

r e 1 at i v.e s t and a·;;;·~.·· e r r or , i • e • , the s t and a r d error of 

the mean ex~resG~d as· a. percenta~e of the mean. 

Each of ·these measures can be used to assess relativeJ 

reprod'ucibility under certain circumstances. In some cases, 

howev~r, ~he measures can be misapplied. For ex•m~le, the best 

indicator of reproduci~ility when replications are ~ade ~f the 

same test and the values are avera~ed is the standard error of 

the mean or the relative standard error, not the c~efficient o·f 

variability, i.e., the relative standard deviatio~. The 

a~vantage of the standard error of the mean is that probahility 

statements can be made abo~t hypothetic•! true values, e.g.·, 

~he threshold values, or diffe~ent ~ean valu~s obtained from 

other tests of the same waste material. The only study io employ 

the s t and·ard error of the mean ( s pee i fica lly the relative standard 

error) was the NU~ Corporation study (36). The relative standard 

erro~ (RSE) indicates that one can be 95% confident that the 

t~ue value, e.~ •• level of toxic metal, is within ~1 RSE of the 

mean value obtained. There is no direct way of comparin~ the 

coefficien~ of variabilitv and the RSE. The advanta~e of the 

relative standard deviation or the relative standard etror is 

th~t variation is expressed as a percentage, of the mean, theteby 

facilitating relative comparisons of the variation around the 

mean, i.e., ~eprod~cibility.· 

The study by ·the American El'ectroplating Society (35) 

. presents data on the intta-laboratory reproducibility (consistency) 

97 . 



than a certain value (ppm). 

Sample 

Fly ~sh 

BOF SlaJt 
Re-finery 

Sludge 

A r s e n i c''. 
· Ch ronii u'm 

Lead 
Arsenic 

'Mean 

.227 

.ns 

.441 

.017 

SD RSE 

.226 +66% 

.032 +"27 . 

.107 +'16 

.006. "+24% 

The~e results indicate m~derate. intta-laboratory 

teproducibility (consistency) for four of the elemental ~nalyses-

conducted on thre~ tvpes of solid waste EP ext~acts. 

The study ~onducted b~ Oak Ridge National Laboratory 

(19) presents so~e data on the intra-laboratory reproducibility 

(co~sistency) o~ anaLytic~l ·technique~ on a variety of EP extracts 
. . . 

of waste. However, not euou~h information is provid~d to estimate 
. . . 

th~ variability or estimate reproducibility since only mean values 

or sing.le determination values are presented (19, p. 37). 

Finally, the general results regarding the apparent repro-

ducibility of analytical te~hniques in the Electric Power Research 

Institute study (3) have be~n ~resented previously under the 

discussion on EP reproducibility. Since the results in th~ 

study are presented within an ANOVA design,-- it is difficult to 

asses~ the -different aspec·ts of variability except in relation 

to each other. Also, examination of the 90% Confidence Multipliers. 

(CMs) shows mixed results on inter-lab analysis yari~bility and 

intra-lab analysis variability according to type ot analyiss 

and type of toxic metal. For example, the CM~ for inter-lab 

artalitical variability on. pa~e 14 of "the report. (37) rang• from 

1.01 to 13~01. The CMs for i~tra-lab variability are generally 
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less, but ran~e from 1.0.1 to 1.41. These ran~es exclude analyses 

where "the number of values reported !!P,· 't..!!Iow the detection _limit' 

was not so lar~e as to preclude statistic:aJ analyses, but lar~e 

enough t o m a k .e the r e 8 u 1 t 8 1 e s s r e 1 i a b 1 e ''-·- ( 3 , p • 3 o f Ph as e I Report ). 

The effect of the simulated values ori the. CMs is not known 

exactly. Consequently, only tentative cori~lusions, or hypotheses, 

about reproducibility seem justified from ~he report.(37) 

In conclusion, the above reports, while_not complete ~nough 

to permit any fitm conctusioni, do contain data which· is 

suggestive on the issue of reproducibility. Of particular 

intere~t is the sug~estion in th~ EPRI data that the EP is·at 

least as reproducible, if not m~re re~roducible, than the 

analytical techiiques~ In-as much as these analytical techniques 

have gener~lly been accepted by industry and others as bein~ 

sufficiently .precise for regul~tory use, the EP should also 

prove acceptahle. 
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4. Accurac~ of Test Procedure 

A number of commentera questioned -~/.h·;~l~her the EP 
.:..: .. s.';. 

was sufficiently accurate for use in a re~ulator}.::.··:re~ime. By 

this they a~parently meant one of two thin~s: e{ther that 

the EP inadequately predicts the leaching which might occur 

under the disposal conditions postulated in th~ EP's definitional 

model or that the EP is not_ sufficiently precise to enable 

one to be confident in the results obtairied from a ~iven 

t e·s t i ng. 

In ~esponse to the first criticis~, the Agency 

believes, ~ased on its hypotheses noted. above, that the EP 

(not including the attenuation factor) is an accurate prediction 

of the levels of leaching ~hie~ ~ould occur in· a relati~ely 

a*gresive leaching envirorimeni. The A~ency concedes however, 

that it may have fallen somewhat short of fully ~odeling the 

l~achi~g which iould occur in a actively decomposin~ municipal 

landfill--in part, bacause_ its leaching medium fails to take 

·into account the various ch•mical,,biological and physical 

factors which bear on th~ aggressiviness of municipal landfill 

leachin~ media. The Agenc~ further conce4es that it had little 

empiric~l data upon which to base its assumptions about the 

accuracy of leachability on site specific considerations. 

Obtaining such empirical data_~ay be an ephemeral goal. 

Nevert~~less, the Agency hopes to assemble d~ta on leachate 

c on c en t r a t i on s ob s e r v e d at a c t u a 1 1 and f i. 11 -s i t e s i n' an a t t em p t 

to gauge the representativeness of the EP. 
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In res pons e to the second c r i t i c i s m, the A~ en c y ~ eJ. i eves 

that the EP is sufficiently precise to en~ble one to obt&in 
•. •• ;. ~. '•/' '1::"'" 

reasonable c~nfidence in the results of the test~-esD•2t~~ly 
:··.~· 

given the fact that one can always obtain ~reater confide;~e 

in the results- by runnin~t further replicates of the ·test. 

The width of the confidence iuterval ha~ ~ri inverse relationship 

to ~he number of tes~s run on a ~ti~en sam~le. Consequently, 

- . 
if there is a: question whether a given test is reflective of 

the "true" result, {t becomes a simple matter to run additional 

samples until the desired c~nfidence is obtaine~. 
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5. Pronrietv of ReQuirin~ Exercise of Scientific Jud~ement 

A numbe~ of comments argued that the Extraction Proc~~~L~~ 

as published in 43 !.! 58956(9), was n~t well enough defined to·< 

permit the unambiguous interpretation of how the procedure 
. 

should be followed. Furthermore, problems arose in conducting 

the liquid-solid separ~tion and in agitating the sample duting 

the extractiori phase of the procedure. 

The Agency agrees with t~ese com~ents and has taken steps 

to eliminate the difficulties. Some of the specifi~ chan~es that 

have been made relate to: 
' 

1. sp~cification of filtration as'the final sta~e in 

·sample preparation prior to measurement, 

2. specification tbat th~ p~rpose of centrifugation is 

to aid in liquid-solid sep~ration, not as the final means of 

separation, 

3. use o~ a generic specification of the agitation equipment 

4. ~edification of ~nder wh•t conditions the sample contains 

so 'little solid that it can be considered to be a liquid for testin~ 

/purposes. 

In addition to changes that have b~en made in the pro

cedure description* the Agency is making available to the public 

'a methodolo~y manual (17) to present ad~itional descri~tive 

infor~ation ~n the sampling a~d ~eating metho~ologies used 

in the evaluation of wastes. The·purpose of this manual is 

to give more specific operational information than would be 

practical to out in the regulation itself. 

• Ap~endix II of the §3001 regulations. 
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~ Thii manual will contain information about testin• 

specific wastes, including clarification of a~y procedural 
\ 

steps needed td corr~ct interpretational difficulties. 

The Agency intends to keep the manual current by updatin~ it 

on a regular b~sis. 

However, the Agency believes tha~ no laboratory procedure 

for wast~ testing can ever by wri~ten that ~nambiguou~ly addresses 

all potential interferences. The testing me~hods have been written 

for use by experienced .scientific personnel. It is felt that 

such p~rsons will be ~bie to overcome p~tential proble~s and 

obtain acceptable data, given an adequate under•tandin~ of the 

intent of each. phase 6f the testing prbcedures. 

Specific example~ of how this philosophy would work can 

be ~leaned from an examination of some of the comments. One 

organization sub~~cted oak and maple leaves to the Extraction 

Procedure and ex~~rienced si~nifican~ difficulty in attempting 

to separate the extractant liquid from the leaves. The intent 

of the -liquid-solid separation step is to remove all particles 

of the extrac~ed sample having a particle size greater ~han 

0.45 micrometer from the extract. Thua, an experienced scient~st. 

would know to allow the le~f particles to settle, under the in~ 

fluence of either gravity or centrifugal force, decant off 

and filter the hulk of the liquid, then transfer th~ remaining 

mass of leives to the pressure o~ vacuum filter for removal 

of the small amount of free li~uid that remains. This 
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change, thou~h not si~nif~cant fro~-the standpoint of the final 

results, would have eliminated the lon~ filt~ation time experi-
... 

enced by the commenter. 

A second example. which serves to illustrate this point re-

l~tea to the large nu~ber of comme~ts the Agency received on the 

agitation .apparatus described at 43!! 58961-. These comments 

con~erned Problems with the specific extractor described in 

the proposed re~ul~ti~ns. These problems eonsisted primarily 

~f jamming when an att~mpt w~s made to extract hard, _grantilar 

waste~, and potential extract contamination caused by using 

a metal.lic extractor. 
; 

As described in the proposed regulation: 

"A s u i t a b 1 e e x t r a c t o r w i 1 1 no t on 1 y _· p rev en t · s t r a t i - _ 

fication of sample and ~xtractiori fluid but also 

insure that all sample surfaces are continuouslv 

brou~ht into contact with well ~ixed extraction 

fluid."(9) 

The A~ency believ~s that with this descriPtion ~ competent 

s c i en t i s t ·: c an e 1 imina t e any pro b 1 ems·, o f t h e above · types , en-

countered with specific wastes or agitators. If the sample is 

•. of such a- size and consistency that jamming occurs due to the-

spacing between the extractor blade and th~ container, then 

either an agitator with a different spacing should be used or, 

if this d~es not eliminate the difficulty, a different type of 

agitator should be employed. ·This latter approach was uied 

by several commenters in d~terminirtg the leachability of 
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materials such as coal combustion ash. Though the studies 

conducted at Oak Ri~ge National Lab~r•tory (7,19) an~ Las V~~as 

(18) indicated that contamination of the extract by an extractor 

fabricated of Type 316 St~inless Steel w~s no~ a significant 

problem, the A~~ncy feels that if this pr6blem act~al1y mani

fests itself, scientist conducting the tests will know to 

empl~y an extract·or fabricated of either plastic or ~lass, 

since neither material would hinder attainment of the agitation 

condit.ions specifi~d in the regulation. 

The most, significant problem encountered by comment~rs in 

applyin~ the Extraction Procedure to a specific waste, occurred 

when filtering sampl~s df drilling ~~d. Due to the thixotropic 

and pore clogging properti~s of such mateii~ls, neither filtra

tion nor centrifugation was able to effect separation of the 

liquid and solid phases. I~ is th~ Agency's position that,. in 

such cases, the wbole waste should be treat•d as a solid and run 

through the extraction procedure. If,_ after performing the ex-

traction procedure. no extract is obtainable, th• waste should 

not be considered hazardous. 

108 



C. Failure to Distin~uish Between Chromium III and Chromium VI 

A ~umber of comments ar~ued that, basing an Extraction 

Procedure Toxicity threshold on total chromium in the extract 

was improper*; These commenters argued that th~ tw~ oxidation 

states of chro~ium present very diff~rent toxicity ~nd en~iron-

mental problems and therefore the threshold should be based 

only on the concentration of chromium in the ~6 oxidation 

state~ 

Ia support of,t~is po~ition the followin~ was cited. 

• C r ( VI ) is s i g n i f i c a itt 1 y more t ox i c t h a·n C r ( I I I ) • 

• Oxides and salts of Cr(VI) are verv soluhle·in water 

while those of Cr(III~-are relatively ins~lubl~ • 

• Cr(VI) has been shown to be a potent carcino~en in 

humans while Cr(III) on the other hand has not been 

shown t~ be carcinogenic in either humans or animals • 

• Monitoring of groundwater bel~w a landfill receiving 

tannery waste containing chromium in the reduced +3 

state has shown. o·nly limited migration afte-r a period 

of 10 yea~s. (45) 

• There. is no data to indicate that under conditions of 

l~nd buzial Cr(III) can be converted to Cr(VI). 

*The maior group affected by the application. of thresholds, 
appears to be the leather tanning industry. ·According to a 
study conducted for the E.P.A.(46) and comm.ents received in 
response to the proposed re~ulati6ns{47), the tarining industry 

. generates and disposes of approximately 20bx106 K~ o-f waste 
per year containing approximately lOOn metric tons of chromium. 
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In formulatin~ both trye National Interim Primary Drinkin~ 

\f,at:~ r 5 t and a r d s and t h e s e r e ~ u 1 at i on s , t h e Agency h as c h o s en 

'fl;P*- to adopt separate. thresholds for the various oxidation 

9-t··tites ·of chromium. The reason for this is the A~ency's 

co:ncern about ·the possibility of the conversion of chromium 

fro~ the relatively nontoxic +3 form to the toxic .+6 oxidation 

~iate after disposal occurs. This concern is based on studies 

and. observations reported by researchers of the California 
I 

Depa~tment of Health (48)· and conditions known to occur in 

municipal waste dispos~l ~nvir~nments. 

A great deal of controversy exists about the environmental 

and health effects of ehromium~ The two most important oxidation 

states of chro~ium for environm~ntal purpos.es, are chromium III 

and chromium Vt. There i~ ·g~neral agreement as to the haza~ds 

posed by the chromium VI state since it exhibits toxic effects 

to humans and animals by every r~ute of exposure and is reported 

to be relatively mobile in the environmerit(48). On the other 

hand, available evidence indicates a ~ene~ally low oral toxicity 

for chromium(III) compounds. The reason for the controversy 

over the hazard posed by ~astes coniairiin~ Cr(III) revolves 

~round its po~sible conversion into the more toxic Cr(VI) form 

under conditions that might reasonably be expected to occur in 

the environment. 

The California researchers(48) found that upon exposure to 

artificial ultra violet light or sunli~ht, significant ox.idation 

of Cr(III) to Cr(VI) takes place i" water within a pH ran~e 
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of"·7 to· ro. Exp6sin~ an aqueous suspension containin~ both 

s~lv~l~i;~(III) and precipitaied Cr(OH)3 1 to ultraviolet 

· !i~ht a·.,:_;:-- air for 5 days resulted in oxidation of approximatelv 

20% bf ~he total chromium to the Cr{VI) ~tate. After 7 days 

the perc~~t~~~ of chromium in the Cr{VI) ~tate approached 

50% and. a iter 41 days ·the perce.ntage approached 90%. Definitive 

evidence of the photo-o~idati~n of Cr(Iti) in actual chromium 

bearing.tsrinery wastes has not been· obtained. Accordin~ to_ 

th~ California researchers: 

"Analysis of these wastes for Cr(VI) has proven unreliable 
using any of.the. pubiished metho~s. These analytical 
methods all involve acidification of the Cr(VI) ~olution 
prior to final analy~is because the tannery wast~s all 
contain relatively high toncentrations of dissolved organics, 
and because Cr(VI) is quickly lost by reduction by the 
.organics. We h•vi.·found that this redox reacti6n takes place 
very rapidly and results in itreprdducible ~esults for Cr(VI) 
concentrations. It is commonly held. that chromium tannery 
wastes do nri~ contain hexavalent chr~mium and the basis for 
this belief is negative analytical results based on the EPA or 
Standard Methods procedures(49). Close examination indicates 
that these ne~tative chromium(VI) data •ay well be an artifact 
of the method and do not reflect the true hexavalent chromium 
content of the tanner~ wastes."(48) 

Given the fact that the oxidation df Cr(III) to Cr(VI) 

has been demonstrated t~ occur under relatively mild cond~tions, 

and that this demonstration is consistent with th'e observation 

that the pr~do~inant form of chromium in the surface layers 

of the sea is the hexavalent form (48), t~e possibility that 

C~(III) in wastes may undergo oxidation after dispoaal cannot 

be ruled out. 

In ~ummary, the Agency believes that pending further studies 

to determine the extent to whith this conversion does or doe~ 

not occur under environmental!~ sig~ificant conditions, the 

only prudent course of actiop is to consider all forms of 
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chromium poten~i~ily toxic. The Tanners' Council of America 

in their com~en~~ ~n the proposed regulation~ echoed this 

conclusio~~ ·To q~~te: 

"A ~t~dy conducted in California found that ultr•
violet li~ht and sunli~ht pr~moted the oxidation of 
chromium: It is approp%iate, therefore, that the 
disposal of wastes containing trivalent chromium be 
tegulated 10 that these wastes are quickly and adeauately 
covered at the disposal site to minimize their exposure 
to sunli~h~ •. "(5) 

If future research indicates that such a course of a~tion 

is not.warr~nted, then the ~gency will revise the definition 

of a hazardous waste accordin~ly.· 
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D. Operational Prob lP.X''1S 

Introduction 

The comments prevl<•usly discussed, dealt with what 

could be termed phi:osc·:r·ldc.al disagreements with the 

proposed toxicity charact~ristic. In addition to these philoso~ 

phical questions, a numb~r of comments ~ere received concerning 

the-actual operation of the Extraction'Procedure. These 

comments can be grouped into the followin• areas: 

1. Liquid - solid separation procedures 

2. Structural integrity procedure/ Grinding of sample befor• 
extraction 

3. Problems with the extraction equipment/agitation 

·4. Adjust~ent of extract pR 

,. Sample: extractant rat~o 

6. Final volum~ adjustment 

7. Analysis of multiphasic •xtr•cts 

8. Extra~tant toxicity ~s it affects testing of the extract • .. 
This section will add~ess those changes mad~ in the propo~ed 

proc~dure as a corisequence of these comments! and explain other 

sugge~ted changes that were not made. 
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1. Liquid-solid Separation Pr~~r~ure --
' As was briefly discussed ~ .. r· '.er, si~nificant problems 

_1·. 

were en countered by a number o'f' c'rimmenters in aeparatin~ 

-the liquid phase of the sample fr'oru the solid phase using 

either the fil~ration or the eenttifugation procedure. In· 
,) 

the ease of thixotropic materials such as drilling fluid and 

paint these difficuities were severe. 

As discussed ~bove, the Agency believes that if no liquid 

pha~e can be gerierated usi~g the s~paration procedure, the 

whole waste •houtd be treated as a solid and subiected to 

the extraction. If, after the extraction procedu~~ 

is performed, .no liquid is produced, the waste should be 

considered ~onhazardous~ 

The separation problems encountered with the wast~s other 

than paini arid d'rillin~· fluid appeared t~ be readily overcome 

usin~ standard laborato~y techniques although, possibly b~~ause 

of the manner in which the test procedures were written 1 · th.e 

availability of these solutions may not have been readily ap-

par~nt to the laboratory personnel •. In the main, these problems 

consisted of either clogging o'f the filter membrane pores or 

lack of a centrifuge w~ich met the specifications described 

in the proposed regulation. 
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In order to overcome these p·ioblems, the following 

changes have been made. 

a. The centrif~gation ~rocedure id ~ow defined in terms. 

of goals and no specific equipment ·is specified. This chan~e 

clarifies th~ concept that ~entrifugatiori is actually more 

a t o o 1 for pre f i 1 t rat ion s amp 1 e prep a r a t·i on than a fin a 1 · 

separation t~chnique ~tself. 

b. The filtration st~p is no longer defined in terms of 

specific equipment. The procedutes manual(2J) will contain all 

. references to specific equipment to make it clear that specific 

pieces of equipment ar~ not being mandated. The procedures 

manual(27) wilt also clarify for the operato~ what procedural 

changes one may make without invalidating the test. 

These changes in th·e description of the filtration step 

should clear up any uncertainty about the use of vacuum fil

trati~n. It is the intent of the Agency that if the solid 

phase does not require high (75 psi} pressure to affect 

s~paration, then use of the more readily available vacuum filter 

is allowable. The use of the pressure filter offers a means of 

operationally d~fining, at what point a wet solid ~an be· 

considered ~- solid for purposes of extraction. (For exampl~~ 

when to treat· a sl~dge, though it might actuallv still contain 

85% ~ater, as a solid for extraction purposes~) 

The followin~ -discussion will address specific ~riticisms and 

operational problems b~ought out in the comments. The first of·these 

relates to the potenti•l clogging of the filter pad by w~stes h~~in~ 
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low liquid to solid ratios. This situation ruby reB~lt in a 

reduced degree of separation and l~ng filtrati·d~ times. 
. t . . . \ ... 

The Agency 

believes this potential problem is easily overc~ci~. In such 
.. , 

cases, if th~ solid tends to clog the filter,pore~, an initial 

centrifugation ~o compact th~ solid is recommend•d. The liquid 

thus obtained is then filtered to remove carryover particles, and 

the ~olid remaining is fittered u~der gradually increasin~ pre-

a sure. Specific directiDns wil1 be given in ·the methodology 

guidance manual(27)· for those investi~ators unfamiliar with such 

techniques. 

Section 250.13(d)(2)(l)(A)(l) of the proposal(9) called for 

filtration to c6ntinue until no significant amount of fluid 

(<0.5 ml) is released during a 30 minute period. Commenters 

felt that for many wast~s this. is unnecessary. In addition, 
I 

one commenter, s-uggested that filtration sho.uld be stopped 

when gas issues from the filter since allowing gas to 

bubble out of the filt~r for tip to 30 minutes can ca~se the 

volatilizati~n of materials ftom the fil~rate. 

The A~ency agrees with these recommendations. and has 

made .the ~~cessary changes in the re~ulation. In order to 

eliminate confusion on the part of the testing community 

without resorting to overspecification, the re~ul~tion has been 

changed to describe what is intended and to delete speci• 

fication of the filtration time. Laboratory personnel can 

use. whatever filtration time is. required for the specific waste. 

In addition, the final regulation specifies that filtration 

should stop wh~n ~as issues from the filter. Th i s . s h o u 1 d 

eliminate any potential problem~ with gas discharge. 
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Section 250.13(d)(2)(i)(A)(l) of the ~roposal(9) r~lled 
. . ·~. 

for invertin~ the filter unit when chan~ing the filt·e. - .ds. 
;.. ;_. 

The Agency has ·been told that filter holders ~upplied by one 

.manufacturer c~nnot be i~verted without leakin~~ Yhus~ the 

regulation~ h~ve been changed to eliminate this specification; 

If membrane changes are n~cessary. to complete the requir~~ 

separation, instructions from the ma~ufacturer of the specific 

filter holder bein~ employed should be followed. 

Some of the commenters report~d that when the pressure 

filtration technique was applied to different wastes, filter 

cakes with significantly different amounts of moisture were· 

obtained. ·They felt this indicated a ptoblem with the tech~ 

nique. Th~ A~ency disag~~es with this interpretation. The 

filtration procedure is int~nded to simulate the separation 

that m~y occur iri a landfill. If the liquid refuses to 

separate out during pressure filtration, it will also_ tend 

not to. drain away from the waste when th~ waste is placed in 

a landfill. 

Comments were received which s~id that requiring two c~n-

secutive 30 minute centrifugations without an apparent change 

in degree of separation was excessive. The Agency disagrees 

with this comment but notes that this c~ncern h~s been accomodated 

by •doption of th~ more flexible centrifugation pro~edure. Because 

studies indicated that ce~trifugation alone resulted in carryover 

~f ~articles > o~45 um, centrifugation is now simply used as 

a means of achieving a ~reliminary se~aration in order to 
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speed up filtration. All centrates are to be filtered to tecid~e 

fine particles prior to analysis. This thange in the 

centrifugation ptocedure addresses the con~erns of other 

comments relating to addressed: 

a. Problems with centrifugation of wastes con~aining .solids 

havin~~t lower densities than the liquid -phase, and 

b. The nee~ to define centrifu~~tation conditions ~n terms of 

separation force (g forces) instead of rotor speed 

and diameter. 

..__ . 
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2. · Structural Inte~rity Procedure/Grindin~ 

In order to accomodate generators whose wastes are not 

expected to undergo significant structural degr~dation after 

disposal because of their monolithic structure or subjection 

to special "fixing" processe~, th~ Ag~ncy developed ~nd 

incorporated the Structural.Intgrity Procedure into the 

~ropo~ed regulatio~s(9). This procedure received criticism 

from several persons and groups. The specific criticisms 

were: 

a. any alteration of the t~st specimen is not repr~senta

tive of actual field c6nditions, 

b. the sp~cific field conditions used as a model ·for the 

Structural Integrity Pro~edure are :completely contrary to 

conditions that actually exist in the field, 

c. the equipment specified i~ the propo~ed re~ulations(9) 

is unavailable and, thus, industry -has not b~en able to 

adequately evaluate the procedure, 

d. it is impossible to obtain an undisturbed field soeci

men o.f the si~e and sh~pe required, 

e. the foam block employed as a sample holder is subieet 

to contamination, and 

f. ihe Structural Inte~rity Procedure lacks sufficient 

scientific validation, 

Thou~h some of these comments are valid, the Agency does 

not believe that the informatio~ presented in the ~omments is 
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sufficient to warrant eithet dropoin~ 6r subst~ntially modify-

ing the test p~ocedure. 

The fol~~win~ states the A~ency's reasons for tetainin~ 

the proposed Str~ctural Integrity Procedure and the reasons why 

changes have not been made. 

None of the comments presented any evidence to support 

the claim that stabilized, or other monolithic.wastes, fail 

to underg~ degenerative structural changes after disposal. 

In fact, studies (51 and 52) in~icate that significant 

~eterioration.actually occ~rs in some cases. One such situation 

was fourtd to occur with fly ash stabilized with a pop~lar 

commercial fixation process (52). Thus, the Agency. believes 

that in order to cirry out its mandate und~r RCRA to consider 

potential for harm under improper mana~ement conditions, it is 

reasonable to extract wast.es in their degraded form if de~rada-

tion is actually ~oing to 'occur in the· field. 

A sec~~d point raised by comm~nters concerns the field condi-

tiona modeled by the Structural Integrity Procedure. · While 

s u b j e c t in g s t a b i 1 i z 'e d w a s t e t 0 -c 0 m p a c t i 0 n s t r e s s e s i s n 0 t 

routine practtce~ {t is by no means ·Unknown •. Advertisements 

have appeared in a ~umber of publications, includirig the 

Washington Po~t, stressing the beneficial uses to which 
. . . ! • • 

stabilized waste can be put. Among the uses sugge•ted was 

as a r~placement for gra~~l in construction applications (e~i., 

forming bicycle pa~hs). Since such uses are possible, and, in 
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the case of some wastes probable, it appears reasonable to 

assume the waste may be subiected to the compaction forces 

imp~~ted .by earthmoving equipment such as tractors. Given 

.such an assumption, the Structural Integrity Procedtire, 

whi~h is a modilicatiori of an establish~d procedure for 

simulatin~ the effects compaction machinery h~s on soil~, 

appears t6 be based on reasonable assumptions. 

The comments made with respect to the unavailability of 

the equipment were due to a misunderstandin~ on the part of 

the commencers~ Th~ equip~ent design belongs to EPA, not to 

any one company. The design and specifications were published 

at· 43 FR 58691(9) and anyone desiring to obtain the equipment 

could either fabricate it in their own facilities or obtain 

it from a competent machine shop. EPA publish~d the n~me of 

the particular sup~lier from which EPA purchased its units 

solely for the convenience of the public. 

The A~ency agrees with the concern that obtainin~ an 

undisturbed specimen of an alr~ady disposed of ~onolithic 

wa~te pr~sents a problem. However, the a~ency env~sions 

preparin' samples of the correct size and geometry bj castin~ 

the fresh waste in a suitable mold, allowing it to cure !or 

t h e s p e c i f i e d t i me , - an d · t h en s u b .i e c t i n g i t t o t h e p r o c e d u r e • 

This·· is analogous .to the methodol9gy commonly employed in 

t h e ·· c on s t r u c t i on in d u s t r y · · f o r t e s t i n g t h e s t r en g t h o f c on c r e t e • 
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For thbse situations where a specimen is req~ired of an already 

irij1~ce waste, geological coring equipment (whi~h is 

fi.i'l:onvenient and potentially expensive) can be employed. 

The Agency recognizes ·the concer~ with particles becomin~ 

tr~~ped in the ~ellular polyurethane sample holder ca~sing 

contamination of subsequent samples. To elimlnate this potential 

proble~, the equipment specifications have been broadened to 

permit the use of non-cellular sample holder~ which are 

easily cleaned between tests. 

·.EPA believes that ev~n th6ugh the reproducibility of the 

Structural Integrity Procedure has not been determined, ·the 

advantages of including the te~t in the r~gulations outweigh 

the potentia~ disadvantages~· Elimination of the test would 

require everyone testing waste to grind it to pass a 3/8" 

sieve. Retention of the Sttirctural Integrity Procedure 

imposes no additional burd~n on the tegulated community 

and, at ·the same time, allows generators who stabilize their 

wastes a~ainst leaching a ~earis of demonstrating this pr6perty. 

Grind in~ 

A comment was received cortcerning the f~ct that some w~stes 

were difficult to grind. Th e co mm en t e r r e p o r t e d t h a t , a t t em p t in ll 
\ 

to grind a waste in a blender resulted in the blender breaking. 

The Agency reali.zes that ~ome wastes may be very hard. A blender 

is not designed to be a grinder. If a hard material (s to 

be ground, then equipment designed for such.use should be 

employed. S~ch eqtiipment is readily available from companies 
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ser"·dc~_ng metallur~ical and· plastics testin~ lahora.tories. 

~- ~. L. chi it ion , if the materia 1 to be· t e ~ ted is so s t ron~ 

that_.lri~6inl actually pr~sents a Problem, then it is likely 

that ~u~h s material would. not tend to be .~round in the e~vtron-

ment and -should. therefore be evaluated· using the Struct-ural 

Integrity Procedure. 
/ 

3. A~itation 

A nu~ber of comments were received concernin~ problems 

people encountered, or envisioned, while employing the extractor 

pictured in Figute 1 of the proposed regulatton (43 F.R 58961)(9). 

These comments fall into the following lroups: 

a. The extraction conditions (40rpm) do not prevent 

stratification. 

b. In certain cases the extractor blade will iam, with 

the result that the motor can burn.out. 

c. When using very small samptes the top blades do not 

contact the soiution. 

d& When solids having-a very low density are tested, 
. 

there is insufficient room in the extractor to.accommodate 

all the solution and still agitate the system vigorously. 

e. Use of stainless steel ~s the material of construct-

ion may result in contamination of the ext.ract with various 

metals. 

f. The extractor is not large enou~h to permit the pre~ 

paration of.sufficient amounts of extract to •llow one to 

conduct the test procedur~s described in the Advance Notice 

of Proposed Rulemaking (43 FR 59022)(9). 
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The Age~c~ ~eco~ni~es the validity of these c6mments but 

believes tb~y Y~t not si~nificant enough to have req~ired a 

c h an ~ e i n, t h e U}.: o p o s e d r e ~ u 1 a t i on • This conclusion was 

reached beceus~ the regulation, as proposed, incorporated 

sufficient flexibility to eliminate all these problem areas. 

Elimination of these potential probl•ms ie~uires the exer-

cise ~f sci~ntific judgement on the ~~rt of the investi~ator 

conducting the tests. The proposed regulation did not specify 

that any one •pecific extractor is required. The Agency 

found that this point was misunderstood by many people. To 

eliminate confu~ion a notice ~as placed in the Federal Register 

on M~rch 12, 1979 at 44 FR 13548(44). T~is noti~e sought to 

clarify that the Agency's intent in describing the ~articular 

extractor was to illustrate one accept~ble type of agitator. 

The Agency did not intend the unit so described to be considered 

the only one acceptable. 

The A~ en c y be 1 i eves that the ·specific extractor used in any 
.. 

particular-investigation should be determined aft~r considering: 

a. the physical charactetistics of the waste, 

b. the quantity of sample to be exttacted, 

c. the ~ethod of ~H ~djustment to be employed, 

d. the analyses ·to be performed on the resulting extract, and 

e. the number of waste evaluations to be perfo.rmed concurrently. 

Under these conditions, if the analyst is faced with any of the 

pioblems previously mention~d, it becomes· a simple matter to s~l~ct an 

extractor suitable for the waste in q~estion. For example, 
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if·a waste 1s beirig ex~mined for leachable metals, it would 

seem prudent to use en •~~~actor fabricated of a· nonmetallic 
.· ' 

material ff aggressive canditi~ns are to be employed during 

extraction. Similarly, if jamming is found to occur, an 

extractor with ~ither a diffeient blad~ cleara~ce or one 

which does not require sti~ring of th~ particles should be 

~elected. 
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4. Ad~u~tment of Extract pH 

Two commenters mentioned ~~~olems with the.pR adius~ment 

duri~g the course.of the.extract~~~. The first comm~nter 

c~ncerned the ~otential dan~er of. adding a~id ~o a waste 
- . 

containing cyanide, sulfide_, ~r ~ther e~nstituent capable 

of forming toxic gas. The second· comment complained about 

the. cost of the equipment needed to ~utomate the procedure. 

With respect to the danger of toxic gas formation, the 

Agency believes it is only common sense to evaluate the 

waste for the presence.of ~as ~eneration contaminants prior 

to conducting the Extraction Procedure. This is especially 

i•portant since the presence of such constituents can make 

the waste hazardous under the Reactivity Characteristic even 

if the waste does not contain other extractable toxicants. 

With respect to the cost of automating the pR adjustment 

step, two points need to be made. The first is that automation 

-of the adjustment step is not required by the regulations. 

Secondly, if a l-aboratory. elects to employ automatic titration 

equipment~ for purposes of sa~ing labo~ costs, the ~ost of 

such equipment is much less than the commenter quoted. Spe-

cifically, the equipment de~cribed in the proposal, arid employed 

during much of the developmental research conducted at the 

Oak Ridge Natiorial Laboratory, retails for $325 (Cole Parmer 

Co.~ Catalog #5Q97-20) while a similar co~peting unit 

retails for $495 (Fisher Scientific Co., Catalo~ 113~637-650). 
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5. Sample to Extractani Ratio 

One commenter commented as fol~o~~= 

"The solid/liquid rati6 used in th~ EP te~t is based on "as re-. 

ceived" (wet) wei~ht. This severely complicates intersamole and in

terlaboratory testing. Also, diluting fr~m a ratio of 1:16 to 1:20 

requires careful quantitative transfer procedures. Why not just use 

1:20 or 1:10, s.ince solid.to liquid ratios tend to be arbitraiy as 

shown in the Wisconsin study.~ 

This comment addresse~ t~o concetns-probl~ms relaied 

to workin~ with materi~ls whose composition may change if 

care in their handling is not taken (e.g., the wet samples 

may dry out with a resulting ch~nge~.in percent solid), and 

the fact that careful laboratory techniques are ·required 

throughout testing. With ~ega~d to the fi~st point, the 

Agericy .has chosen to use wet weight for purposes of computing 

the s o 1 i d /1 i quid r at i o be c au s e us e o f dry we i g'h t ·m i g h t not 

prove r e p r e s. e n t a t ive o f t h e i e a c h a b i 1 i t y o f t h e w a s t e • F o r 

instance,· if the solid residue ob~ained after th~ initial 

s~paration procedure ~till contained a fairly high percentage 

of liquid, drying the solid residue would dr~matically in~reas~ 

the concentratibn of toxic contaminant~ in the solid sample 

with a possible 'attendant increase in the quantity of 

c~ntaminants leached ftom the ~a~te. At the same time drying 

the solid resid~e could severely understate th~ leachability 

of the waste, as in th~ case of electroplating wastes. Data 
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in the A~ency's possession indicate~ that, for some unknown 

reason dryin~ electropl~ting wastes result~ ~~ 1·~~er contaminant 

concentrations in the leachate (35). 

With regard to the second point, the Agenc~ believes 

that the need fo-r care in performing the analytical tra'nafers 

does not justify chaniing ·the regulations inasmtich as it is 

in the very ~a~~re of analytical chemistry to require such 

care. 
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6. Final Volume Adiustment 

One commenter suggested that for operational convehience 

it may be desirable to perform the extract dilution prioi to 

the li_quid solid separation step.,· The following _formula for 

determining the amount of water to add was suggested: 

V ~ (20)(w) - (16)(w) - (a)(HOAc) 

where: 

V • ml of water to add 

w • weight in gms of solid charged to extr~ctor 

a • ml of acetic acid solution added during extraction. 

Sin~e this procedurai change neither changes the inten~ 

nor results of the dilution ste~, and does save the laboratorv 

investigator time, the Agency has adopted'the su~2estion 

and changed the regulations according~y. 
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7. Analysis of Multiohasic Extracts 

A number of comments were received concernin~ the analy~~; 

of multiphasic liquid extracts. These comments and questions 

.i~dica~ed to the Agency that more guidance is needed in this 

area. 

There are basically two methods for handling mul_tiphasic 

liquid extracts. The phases can be separated, their volumes 

measured, separately analyzed and then mathematically c6m~ined· 

to determine the original concentration for each species in 

ques~ion. Alternatively, the operator can mix the multiphasic 

mixture, using a high shear mixer (e.g., homogenizer), withd~aw 

an aliquot, theri subject. the ali~uot t6 a total extraction 

or digestion depending on t~e species of interest. 

In order to eliminate confusion on the part of the re~u

lated. community the Agency has added clarifyin~ wording to 

the regulation and will ~ive furt~er ~uid~nce in the methodology 

manual(27). 



B. Extract Toxicity 

A large number of comment~ e~pressed concern t~at the 

presence of acetic acid, or acetate ion, would interfere. 

~ith bioassay testi~g of the ·extract. This concern is parti-

ally valid inasmuch as acetate is ~nown to ~rtterfere, in 

some cases, with the phytotoxic~ty bioassay procedures currently 

under dev~lopmetit ·by the A~~ncy { 1 9 ) • However, since the 

final regulations do not call for any hfoassay testing to he 

performed on the ext~act, thi~ potenti~l for interference 

is a moot point. Resear~h at ORNL (7,19) indicates that EP 

extracts can b~ ~valuated for both muta~enicity and aquatic 

to•icity without setious interference from the leach·in~ 

medium. As noted, above, the ~gency is continuing work on a 

leaching medium which will not interfere with bioassay testing. 

Some commenters expressed the concern that th~ acetate 

.would inte~fere with chemicai an~lysis of the extracts. The 

Agency knows of no data to indicate that this concern is 

anythin~ but theoretical and so is not convinced that a 

change in the methodology is ~equired. If, in the future, 

there is a demonstration of such interference appropriate 

changes will be made. 

,. 
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E. Economics of Testing 

A number of comments· were received on the cost of the 

test prbcedures required to be performed b~. the regulat~d 

commu~ity. There are two aspects to this concern. The 

first is the ac.tual cost for performing the specific tests. 

The second relates to the question of what tests· the regulat~d 

community will be required _to perform on their wastes. 

In responding to this comment, it should be noted at the 

outset that RCRA does not req~ire EPA to take costs into account 

in formulating its regulations. The A~ency believes, however, 

that the cost of running the EP on one's waste is, by any standard 

of jud~ement, reasonable. 

The cost of determining whether a waste meets the Extraction 

Procedure Toxicity Characteristic can be divided into the cost fot 

obtaining the sample and the cost of testing the sample. 

Sampling ~o~ts are largely dependent on the waste, the gen-

erator, and even the plant irtvolved. The-Agency .believes that it 

is only right to require one who is disposing of a waste to know 

what the pro~erti~s of t~e waste are. In ord~r ~o accomplish 
' . 

this one must have a sam~le of the waste. Thus, collecting 

a sample of one's w~ste is not felt to be an uri,ust burden. 
\ 

The Agency has found that independent laboratories are 

quoting prices for testing ~ ~pecific sample, using the 

Extraction Procedure and associated analytica_l procedures, 

to be in the range of $200-600 for the required tests. 

~hese are single sample prices and, f6r most companies who 

have several wastes to test, wo~ld ac.tually be at the low 

end of this range (approximately S200). 
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F. Specific Comments on the Noticed Reports 

Since publication of the proposed regulations, the Agency 

received and made available to the public a number of reports 

dealing_with the development of the Extraction ~rocedure 

Toxicity Characteristic. These reports are: 

~ Compilation and Evaluation bf Leachin~ Test 

Methtids (EPA-600/2-78-095)(15) 

• 

• 

• 

• 

• 

• 

• 

• 

Compari~on of Three Waste Leachin~ Tests (Yinal

and Executive Summary) (F.PA-600/2-7Q-071)(16) 

Toxicity of Leachate, Interim & Final Reports, 

Oak Rid~e National Lahoratory(7,19) 

Assessment of RCR,/EP Test Results ~n FBC Residues: 

Part 1!(53) 

Electroplating Wastewater Sludge Characterization, 

EPA-AES Cooperative Agreement, September 12, 1979(35) 

Evaluation of Solid Waste Extraction Procedures and 

Various Hazard Identification Tests, NUS Project 

Number 6745(36) 

Proposed RCRA Extraction Procedure: Reproducibility 

and ~ensitivit~, EPRI, November 1, 1979.(37) 

Ev~luation of Procedures for Identification of 

Razardo~s Waste, Interim Report, EMSL-LV (18) 

Background Study on Developme~t of Standard teaching 

Test (EPA-600/2~79-167)(14) 
·1 

133 



Approximately 30 comments were received in.respons~ to 

th• Agency's notice of these reports • In the main the comments 

. did not addres·S themselves to the specific scientific results 

reported in the~e studi~s. Rather they addressed their 

interpretatio~ of the meaning of the work in relation to the 

propo~~d._toxicity definition as enunciated in the EP T6xicity 

characteristic and the criteria for delisting.C9) 

While the comments dealt with a number of issues, most 

of these hav~ been discussed previously in this background 

document. _This section wi·ll address the remaining issues as 

w~ll as clarify several points made by commenters who had 

apparently not availed themselves of the explanatory material 

·made available in the draft Toxicity Background Document(6) 

and thus were not aware o( the intent and rationale behind 

the work done during these studies. 

Commerit: No factual basis for defining hazard has been 

developed in these studies and no recognized 

standard of judg~ent has be~n applied to this wotk. 

~esponse: The basis for ~he Extraction Proce~ure developed as 

a result of these s.tudies has been describe4 previously 

in this document. The basis for the bidassay tests. has been 

discussed in the-af~rementioned draft Back~round Document~(6) 

The reason different diltitions·of the EP extract were examined· 

for toxic effects in the ~arious bioassays relates to the 

fact that the model of environm~ntal exposur~ used in developin2 
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the E? Toxicity characteristic postulates different degrees 

of d i J. I! t ion for different targets · of exposure (e. g. , fish , 

p!ants). Chronicly toxic effec~s toward the aquatic and 

terrestrial plant environments were thus stu~ied at the 

expected levels of exposure. The organisms emp.loyed in these 

studies were b~li~ved to be sensitive e~ough for such an 

approach to be used. 

Comment: "CMA recognizes that an uncomplicated short-term 

test is n e c e s sa r y f 0 t in it i a 1 s c r e en in g 0 f the ·1 a r g e 

body of was.tes to define potential haz~rd. The single elution, 

solid/liquid ratio, and th~ ~ime per elution of the propos~d 

EPA are a practical .compromise to ~ore complex procedur~s 
. . 

such as the SLT reviewed in the subject document. The setting. 

~f a threshold concentration as the basis for de~ining hazard 

makes proper use of the most important data such tests develop". 

Response: The Agency appreciates the fact .that these commenters 

took the time to let EPA know they concur with our 

conclusion. 

· Comment: Work done by ASTM under Phase II of a,study supported 

by the U.S. Department of Eneigy indicated that 

the EP is not reproducible. 

Response: The Agency is awate of this study but has be~n unable 

tG obtain a copy of ihe results from the sponsoring 

ASTM subcommittee. Thus, the results of this work have n6t 
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been includ•d 1n the data base used to dev~lop the EP charac- · · 

teristic. 

Comment: Th~ quality of the work performed at ORNL is 

suspect since less thart adeq~~te Quality assurance 

procedures were employed. 

Response: The A~ency believes .the work performerl at ORNL(7,9) 

to be scientifically valid· penrling ~ny specific · 

evidence to the cont·r~ry. 

Comment: The EP is not r~producible. 

Response: .While this point.was raised in a num"~?er of comments, 

the comments by two ~roups, the A~erican ~etroleum 

Institute (API) and the Utilitl Solid Waste Activities Group 

(USWAG) were the most specific and detailed and thus have been 
. I 

specifically ~ddr~ssed. 

In general, the A~ency agrees with many of the criticisms 

noted in the API and USWAG comments relative to the incompleteness 

of the data ba~e, and its ability to precisely define the 

r e p rod u c i b i 1 i t y . o f t h e E P · an d a n a 1 y t i c a 1 p r o c e d u r e s • H.owever, 

as with the studi~s themselves, the comment~~s often do not 

clearly distinguish in their-co~ments between reproducibility 

as it relates. t6 the EP or as it relates to the analvtic tech-

niques~ Also, ther~ appears to be some expectation that the 

E.P and an a 1 y .t i c t e c h n i que s s h o u 1 d h ave s i m i 1 ~ r r e pro d u c i b i 1 i t y 
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.. · 

indicators for each Qf the eight el~ments and for each of 

many different w~s~P. ~ype~. This may represent a fundamental 

misconception abo~~}he reproducibility of both the EP and 
·_, __ 

~he a~alytic t~chniques. This expectation is somewhat si~ilar 

to expecting. that. a ·test battery that measures vastly different 

types of abilities shbuld have an overall .reliability ~stimate 

that··applies equally to all a~e groups. Further, as in the 

studies themselves, the ~omments do not indicat• what ~ould 

he an acceptable level of. repr.oducibility. Failure to ptovide 

some ~uidelines of what ~eneral levels of reproducibility 

would be acceptable for the EP and the analysis techniQu~s 

tends t~ compromise the criticisms offered. Th e c.r i t i c a 1 

issue is whether the pro~osed EPA ~uidelines and regul~tions 

regarding the EP and analysis techniques have a~equate repro-

ducibility ~o s•r~e as a screenin~ mechanism for identifyirt~· 

potentially ha~~rdous wastes. It sh~uld be borrie in mind 

that since the Agency has raised. the definitional th.reshold to 

toq times the applicable NIPDWS threshold, many of the 

criticisms made by the com.enters do not apply. This is due 

to the fact that at higher thresholds the toxicants are 

analytically easier to me~sure and the percent ·error would be 

expected to decrease si~nificantly. 

API Comments 

The API ~omments ~oncern a review and discussion of the 

results of the four studi~~ (18,35,36,37) conducted on the 

reproducibility of the EP and AA analysis techniques. The 
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four separate" studies were c6nducted b~ El·ectric Power Research 

·Institute (EPRI),(37) NUS cdip~ration (36), the American 

Electroplater's Society (AES)l35) and the EPA Environmen

tal Monitoring ~yste~s La~oratory,Cl8) respectively. 

Comments on the NUS study (36) tend to misinterpret the 

relative standard err~r (RSE) used hi the NUS investigators 

as an index of reproducibility. For example the commen~s 

include the statement that the standard error which defines 

t~e distribution of the means ·is related to the standard 

deviation (36, p.4). This "is true, but the.st~ndard error 

(of the mean) is also a function of the number of analytic 

replications, an important component in detetmining the size 

of th~·standard err~r (of the me~n). In this regard, the 

comments state that "API would hesitate to ~ccept any procedure 

with such a high ~nalytical error" (+ 30% RSE) (36~ p.4). 

With a + 1 RSE representing the 95% confidence interval about 

the mean value of lead in BOF sla~, one wonders what RSE 

would b~ acc~ptable to API. 

The Agency generally agrees that the NUS report is not a 

thorough study and is incomprehensible (36, p.5) but cannot 

agree that levels of toxic metals below detection limits 

should be reported as 0.000 ppm ~nd included in the analysis 

(36, p. 5). EPA believ~s that values at or n~~r the limit 
' 

of ~etection and which are orders of magnitud~ below the 

threshold levels should not be. included in reproducibility 

estimates, only those levels. near the threshold values or 
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above should.be included. 

Comments re~arding the EP and T~-~c E~traction Procedure 

(TEP) comparisons in the API Commenta~ ~re irrelevent since 

the EPA regulations specify only the u~e of ~he EP. 

API commenis on the EPRI report(37) seem valid gen~rallv~ 

except that the comments regarding the Confidence Multi~liers 

(CMs) in the EPRI ~eport tend to i~nore the study limitations 

noted by the authors of the EPRI report. Many of the extreme 

confidence intervals include analyses which the aut~ors of 

the EPRI study note should be interpreted with caution-(because 

of variability due to unailocated error or because the number 

of values below detectio~ units are large e~ough to make th~ 

results less reliable) {p. 3 of Phase I report).C37) Also, 

reporting extreme 90% confidence limits as _per~enta~e of the 

mean is a som•what misleading way to present reproducibility 

data. The percentages reflect both measurement error •nd 90% 

of the area in6luded under a normal distribution. 

A~I comments on tbe st~dy by the EPA Environmental 

Monitorin~ Systems Laboratory (EMSL)(l8) in La~ Ve~as tend to 

be confusio~. For example, ICP was used as a screening device 

by EMSL to determine what _wastes would be subjected ~o the 

EP and the AA analyses. The API comments, however, discuss 

the ICP results as though they were indicators of the EP and 

analyti~al reproducibilities. Specifically, the API comments 

state that th~ ICP analysis re~ults indicate there is something 

amiss with the EP or analytical procedure.- The ICP has 
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nothing to do with EP reproducibility. Alsop the EMSL is 

criticized by API. for •being incomplete ev,;~,~ ~hough the re.port(l8) 

is clearly indicated as an interim report aria includes statements 

about further a~alyses that are planned. 

API comments on the AES study(35) interspers~ comments 

on the design of AES experiments with issues relating to the 

reproducibility of the EP and analytic te~~niques. li'or.example, 
. ~ . 

in the AES expe~iment with differerit levels of pR used for 

the EPA, the unreproducibility ~f th~ EP at the standard pH 5 

levels is not established simply because different analytical 

results were obtained at other pH levels. Even so, the 

analytic results at pH 5 seemed somewha: more uniform than the 

analytic re~ults ~t the Qther pR levels. As indicated earlier, 

the API comment regarding the over~ll reliability of the EP 

may reflect a misconception that the EP should be ~qually 

reproducible for all types of solid wastes. 

USWAG Comments 

The comments submitted by the Utility Solid·Waste 

Activities Group (USWAG) tend to be more focussed throuRh the 

API comments upon the specific re_search results of three 

studies regarding the reproduci~ility of the EP and AA analytic 

methods. In general, the ~eview by USWAG consultants, 

Envirosphere, submitted along with the comments is a fairly 

thorough evaluation -of the methodological and scientific 

merits of each of three studies, the EPRI study,C37) the EPA 

EMSL study,Cl8) and the NUS Corpotation study.(36) The USWAG 
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comm~nts regarding the variability of analyti~ re~i~l~~?according ·--
to the_ types of wastes and toxic metals examin~d te~As- to be 

. -
supported across the different studies. Rowever, a~ indicated 

earlier, reprod~~ibility estimates need to be established 

for each type of waste _and for each elemental ~nalysis. 

The USWAG comment regarding the appropriateness of the 

use of ~ standardized leaching test to "perform more than 

an initial screening function" is somewhat confusin~. 

and analytic techniques coupled with the threshold levels 

serve as a screenin~ mechanism for determining wastes requirin~ 

controlled management. The accuracy of the EP and analytic 

teehniques to model actual l~aching at specific disposal 

sites will not be established until studies comoaring the 

model results ~ith actual aisposal site leaching are conducted. 
, 

As was d~s~ussed previously, the EP is not meant to model any 

specific dis~osal site but is instead a generalized ~odel. 

As with the API comments, the measures of the relative 

st~ndard error used-in the NUS reportC36) ten~s to. be 

interprete~ a~ a r~lative stan~ard deviati6n (RSD) or 

coefficients ~f variability in the: USWAG comments. Also, the 

USWAG comments on the EPRI reportC37~ include m~st of the 

Conf·idence Multiplier (CMs) for each element incl~ded in the 

EPRI report. If, for exa~ple, one only includes those data 

which are largely complete for the ANOVA design, ~ somewhat 

different picture emerges of the ·r~producibility of intra-
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laboratory analyses (consistenci) and inter-laboratory 

analyses (cortcurrence). The fo11owin~ dis~ributions of 
~ 

CMs are found with a more conservative extraction of the EPRI 

data (37, p. 14) (indica~ors of irtter- and intra-laboratory 

reproducibility on the combined AA analysis results). 

Inter-Laboratory Intra-Laboratory 
An-alysis. CMs Analysis- C'Ms 

Int e-rva 1 s N % N % 

1.01-1.25 13 52 20 . 80 

1.26-1.50 0 0 4 16 

1.51-1.75 1 4 1 4 

1. 76-2.00 2 8 0 0 

2.01-2.25 1 4 0 0 

2.26-2~50 0 0 0 n 

2.51 + 8 32 0 0 
~ 

Totals 25 100% 25 100% 

These results suggest that the reproducibilities of 

intra-laboratory analysis techniques (consistency) are 

appreciably better than inter-laboratory· analysis reproduci

bilities (c~niurrence). A diifer~nt (and less positive) 

pi~ture emerges when all tbe data results are c~nsidered as 

in the API comments and the USWAG comments. Also, averaging 

all the CM~ presented in the EPRI stu~y(37) tends to present 

an inflated picture of the CMs, since the mean is affected 
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by extreme values and the extreme values are very large CMs. 

The USW~G comments reg~rding the NUS report,(36) howeyer, . 
... 

seem justified, except that RSEs are reported as relative 

standard de~iations (same ~s coefficients of va~iation). 

The report attached to the USWAG comments, completed by 

the Environsphere Co~pany, is a thorough and insi~htful review 

of the three reproducibility sttidies. However, the A~ency 

questions the inclusion of sampling techniqu~s as part of 

determining reproducibilities i~ the ''Toxic Waste Test." IF 

is generally und~rstood that the EPA guidelin~s re~arding 

sampling techniques for. solid waste need further refinement. 

At the present time, th~ ~recision and reproducibility of the 

EP and AA techniques i~ the .central issue. Also, presentation 

of the ''corretted m~an concentrations" of elements from the 

EPRI report (37, pp. 17-19) does not adequately reflect 

reproducibilities of the· analytic procedures, since these 

valu~s incorporate variances attributable to both the EP .and 

to the analyti~ technique. 

The con~ultant's re~ort addresses the issues of the 
\ 

incorrect statistical summaries pre~ented in Table 8 of the 

EMSL(l8) ·report,_ yet fails to point out that their corrected 

values indicate an increased reproducibility estimate for the' 

pR levels and percent solid de~erminations~ Also, the Agency 

cannot understand why, in both the EMSL(l8) study and the 

. ,·. 

consultants revie~, ANOVA technique• were used without multipl~. 

comparisons tests. A simple t-test between the highest and 
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lowest mean values for chromium -in Pond P, 2A, and lead in Pond 

0, 2B, did not indicate significant differences within three 

replicate ~nalyses of the same _samples. The consultants are 

riot particularl~ clear about how they conducted their own ANOVAs 

analyses. 

Comment: Specification of construction materials for ~xtractor 

mu~t be flexible in order to accomodate different 

waste materials. 

Response: N~ither the proposed nor final_ re~ulation~·specifv 

materials of construction for the extraction 

equipment. The Agency a~rees that those evaluating waste 

materials should use materials of construction appropriate to 

the propertie~ of the waste and to the analyses to be conducted. 

Comment: Norte of the reports evaluated analytical p~ocedu~es 

for the pesticides. 

Response: Due to the unavailability to the Agency of wastes 

containing significant concentrations of pesticides, 

these were not include~ in the test program. However, no 

' 
comments were r•ceived indlcating problems in analyzin.g EP 

extracts for pesticides. 

Comment: Neither vacuum filtration nor m~chanical agitation 

are appropriate for determining if wastes contain 

volatile materials. 
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Response: The Agency agree~ and is not usin~: the EP to 

det~rmine if a waste oases. a potential hazard 

due to its conterit of volatile compoun~s. 

Comment: Concentrating extracts prior to· analysis is in

appr6pri~te since it does not simulate what happens 

in the real wo~ld. 

Response: The commencer appears to misunderstand the intent 

of the coricentratio~ step. The purpose of 

concentrating the extract prior to analysis is t~ imorove the 

accuracy of the an•lytic~l determination. Thresholds for 

toxicity are ~xpressed on the basis of concentration in the 

original extract. Concentrating the extract prior to analysis 

does not chang• the measure of toxicity. 

Comment: The .fact that a sample of sewage sludge failed the 

proposed criteria for cadmium and mercury indicates 

the excessive sev~~ity of the EP. 

Response: The Agency disagrees with this comment. Many municipal 

sewage sludges coritain concentrations of c~dmium and 

otber metals sufficient to po~~ a he~lth hazard if improperly 

used for soil amendment or fertilization use. Thus these 

sludge~ would be hazardous wastes under ~CRA. ~owever, usin~ 

the thresholds promulgated today (i.e., lOOX NIPDWS), none of 

the municipal wastes tested would have met the definition of 

hazardous waste. 
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Comment: Use of the resin techniQue for ~ortcentratin~ or~anic 

materials present in the extract as part of the 

analytical procedures is not suitable for all types of organic 

compounds. 

Response: The A~ency· a~rees with this comment. However, this 

technique is currently under eviluation and has· rtot 

been included in the regulation~ promulgated today. 

Comment: The meanin~. of the results usin~ the arsenic 

cofttamin~ted gr~undwater is in question ~iven the 

~nknown handling and storage of the sample. 

Response: The groundwater sample was not employed to determi~e 

if any specific waste was a hazard6us was~e, but 

ra~her served as an investi~atory tool. Thus, irrespective 

of its history, since its c9mposition prior to biological use 

was determined, the results obtained are valid. 

A number of comments were received relative to biolo~ical 

test. procedures which had been proposed a~ part of the de-

listing_procedures under Part 250.15. Since these test pro-

c~dures have not been included in the regulatioft promul~ated 

today, a ~etailed discussion of these comments will- not be 

included in ehis discussion. In geberal, the Agency agrees 

wit~ the commenters who indicated that the EP extractant 

liquid seriously interfered with· the phytotoxicity test 

procedure. However, the Agency believes that this problem 
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with che'EP extractant fluid does not apply to either the 

mut~~~nicity or Daphnia magna chronic toxicity assays. As 

has been discussed previously iri this Background Document, 

the Agency does not believe, however, that these assays are 

ready for general use by the regulat~d community. 

• J 
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·· .... 
VI. P,RO~pT.GATED REGULATION 

§ 2 6 1 . 2 4 Ch:a.:i-. a c t e r i 8 t i c o f E P To xi c i t y 

(a) A ~olid waste exhibits the· characteristic of EP 

toxicity if~ tising the test methods described in A~pe~dix II or 

equivalent me~hods approved by the Administrator under the pro-

cedures set f~rth in. §§260.20 and 260.21, the extract from a 

tepresentative sample of ~h~ waste contains any of the 

contaminants listed in Table I at a conc~ntration equal to or 

greater than the respective value given in that Table. Where 

the waste coritains less than 0.5 percent fil~erable solids, 

the waste itself, after filtering, is considered to be the 

extract for the purposes o'f this section. 

(b) A solid waste tha~ ~xhibits the characteristic of 

EP toxicity, but is not listed as a'~azardous waste. in Subpart 

D, has the EPA Hazaidoua Waste Number sp~cified in Table I 

which corresponds to the toxic contaminant causing ft to be 

·hazardous. 

. . 

148 



EPA 
Hazardous 

_Number 

0004 

0005 

0006-

0007 

DOCS 

D009 

DOlO 

DOll 

D0l2 

-.:.~~~- . 

D013 

DO 14 

D015 

DO 16 

0017 

Table'I 

Maximum Concentration of Contaminants 
for Cba~acteristic of EP Toxicity 

Waste 
... ··. Maximum 

-Co n c en t r a t i o 11 

(milligrams pei lite) 

Arsenic ••••••••••••• ~.............. S.O 

!at~~m •••••••• ~·········~···~······ 100.0 

Cadmium............................. ~-0 

Chr·omi um • •••••.••.. • • •. • • • • •••••• ~-. • • • S. 0 

Lead •••••••••••• • • • • • • .• • • • • • • • • • • • • • S • 0 

Mercury ••••• · ••••••••• • • • • ... • •• ~ • • • • • • 0 • 2. 

S e 1 e·n 1 um • • • • • • .• • • • • • • • • • • • • • • • • • • • . • • 1 . 0 

Silver .............•..............••. S.O 

Endrin (1,2,3,4,lO,iO-hexachlaro-l 
7-epoxy-1,4,4a,5,6,7,8,8a-~ctahydro~l 
4-endo, endo-5,8-dimethano naph~ 
.thalene .•. . • ..............•....••.•.. 

Lindane (1,2,3,4,5,6-
hexachlorocyclohexane, gam~a 

0.02 

isomer ......... _ ..•.. :................. 0.4 

Methoxychlor (1 ,l ,1-!richloro-2,2-bis 
[p-methoxyphenylJ ethane). 10 .o 

_Toxaphene (C1oH1oCla, Technical 
chlorinated camphene, 67-69 
perce~t chloriue) ••••••• ~ ••••••••••• d.s 

2,4-D, (2,4-Dichlorophenoxyac•tic 
.- c: 1 d ) • • .:· • • • • • • • • • • • • • • . .• • . . • • • • !' • • • • 1 0 • 0 

2,4,5-TP Silvex . (2~4,5-
··Trichlorophenoxypropionic acid) •••.•• 1.0 
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APPENDIX II 

EP Toxicity ~dst Procedure 

A. Extraction Pioc~dure (&P). 

1. A representative sample of the waste to be tested 

(minimum size 100 grams) ~houid be obtained usin~ the methods 

specified in Appendix I or any ~ther method capable of yi~ldin~ 

a representative sample within the. meanin~ of Part 260. {For 

detailed ~uidance on conductin~ the various aspects of the RP 

see "T~st ~ethods for the Evalu~tion of S~lid Waste, Physical/ 

Chemical Methods,'' SW-846, u.s. Environmental Protection Agencv 

Office of Solid Waste~ Washington, n.c. 20460.*] 

2. The sample sho~ld be separat~d into its component 

liquid and ~olid ph~ses using the method described in 

"Separation Procedur~" below. If the solid residue**·obtained 

using this method totals less than 0.5% of the original weight 

of the waste, the residue can be discarded and the operator 

should treat the liquid phase as the ~xtract and proceed 

immediately to Step B. 

l. The solid material obtairted from the Separation 

Ptocedure should be evalu~ted for its particle size. If 

the solid •aterial has a surface area per ~ram of material 

* Copie~ may be obtained from Solid·Waste Information, u.s. 
Environmental Protection Agency, 26 W. St. Clair Street~ 
Cincinnati, Ohio 45268 

**The p~rcent solids is determined by rlrying the filter pad at 
so•c ~ntil it reaches constant weight and .then calculating 
the percent solids using the fot'lowing equation: 

(welght of.pad +solid)- (tare ~eight of pad') X 100 •% solids 
initial wei~ht of sample 
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equal to, or greater t~an: 3., c~2 or passes throu~h a 

· 9 • 5 mm ( 0 • 3 7 5 in c h ) s t and .e;. r d .,; : .~ , , t h e o p e r at o r s h o u 1 d 

proceed to Step 4. If"the surf~c~ area is sm&ller or the. 
·~ 

pirticle size larger than epecified above, the solid material 

should be prepar~d for ~xtracti6n by crushing~ cutting or 

grinding the material so that it passes through _a 9.5 mm 

(0.375 inch) sieve or, if the ~aterial is in a single piece, 

by s~biecting the material to the "Structural Integritv 

Procedure" described below. 

4. The sdlid material ohtain~d in Step 3 should be 

weighed and pla~ed in an extractor with 16 times its weight 

of deionized water. Do not allow the material to dry prior 

to weighinst. For ~urpcise~ of this test, ~n acceptable 

extract~r is one which will impart sufficient agitation 

to the mixture to not only prevent stratification of the 

sample and extraction fluid but also insure that.all sample 

surfaces ar• continuously brought into contact with well 

mixed extraction fluid. 

5. After the solid material and deioniz•d water are 

placed in the extractor, the operator should b~gin agitation 

and measure the pR of the solution in the extractor. If .the 

~H is greater than 5.0, the pR of the solution should be 

decreased to 5.0 + 0.2 by addirig 0.5 N acetic acid. If the 

pR is equal to or less than 5.0, no acetic acid should be 

added. The pR of the soiuti~n should be monitored, as 

d e S C r i b e d be 1 0 W , d U r in g t h e C 0 U r S e· 0 f t h e e X t r a C t i 0 n and . i f 



the pH rises above 5.2,· O.SN acetic acid ~h~u~d be added to 

bring the pH down to 5.0 + 0.2. Howeve .:· ~ ~ no eve n·t s h a 11 

the aggregate amount of acid added to the a~lution exceed 
~ 

4 ml of acid per gram of solid. The mixture should be 

agitated for 24 ho~rs and m~intained at 20• - 4o•c (68•-104.F) 

during this time. It is .recommended that the operator 

monitor and adjust the pH during the course· of the extraction 

with a device ~uch as the Type 45-A pH Controller manufactured 

by· Chemtrix, Inc., Hillsboro, Oregon 97123 .or its equiv·alent, 

in conjunction with a metering pump ~nd reservoir of O.SN 

acetic ac,id. If such a system is not available, the follow-

ing· manual procedure shall be employed: 

(a) A pM meter s~ould be· calibrated in accordance 
with the manufactur~r's specifications. 

(b) The pR of the solution ·should be checked and, 
if necessary, O.SN acetic acid should be 
manually added to the extractor until the 
pR reaches 5.0 + 0.2. The pH of the solution 
should be ad~us~ed at 15, 30 and 60 minute 
intervals~ moving to the next longer interval 
if the pH does not have to be adjusted more 
than O.SN pH units. 

(c) The ad~ustment procedure should be coniinued 
for at least 6, hours. 

(d) If ~t the end of the !4-hour extraction period, 
the pR of the solution is not ·below 5.2 and ' 
the maximu~ amount of acid (4 ml per gram of 
solids) has not been added, the pH should be 
adiu•ted t~ 5.0 + 0.2 and the extraction 
co~tinu~d for an-additional four hours, during 
which the pR shottld be adiusted at one hour 
intervals. 

6. At the end of the 24 hour extraction peri.od, deionized 

water should be added to the extractor in an amount determined 
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by the following equation: 

V"' (20)(W) - 1'6(W) -A 

V• ml deionized ·water to be addea 

W• weight in grams of solid cha~ged to ex~ractor 

A• ml of 0.3N acetic acid added during extractiori 

7. The material in the exttactor shotild be sep~rated 

into it component liquid and solid phases as described under 

" S e p a r at ion P r o c e d u r e • it · 

8. The liquids resulting from Steps 2 and 7 should be 

combined. This combined liquid (or the waste itself if it 

has less than 1/2 pe~~ent solids, as noted in step 2) is the 

extract and should be analyzed for the presence of. any of 

the contaminants ~pecified in Table I of §261.24 using the 

Analytical Procedures designated below. 

Separation Procedure 

'Equipment: A filter holder, designed for filtr~ti~n ~edia 

having a nominal pore size of 0.45 micrometera and capable of 

applying a 5.3 kg/cm2 (75 psi) hydrostatic pr~~sure to the 

solution being filt.red shall b• used. "For mix.tures 

containing nonabs&rptive solids~ *here separation ~an be 

affected withotit imposing a 5.3 ~g/cm2 pressure differential, 

vacuum f~lters employing a 0.45 micrometrers filter media 

can be used. (For further guidance on filtr~tion equipment 

or procedures se~ "Test Methods for Ev~luating Solid Waste, 

Physical/Chemical Methods.") 
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p· r o c e d u r e : * 

(i) Following manufacturer's directions, th~ filter 

unit should be assembled with a filter bed c~neistin~ 

of a 0;45 micrometer filter membrane. For.difficult 

or slow to filter mixtures a prefilter bed consisting 

of the followin~ ~refilters in increasing pore size 

(0.65 ~icrometer membrane~ fine glass fiber prefilter, 

and coarse glass fiber orefilter) can he used. 

(ii) The waste should be poured .into the filtration unit. 

(iii) The reservoir should be slowly pressuriz~d until liquid 

begiri~ to flow from the filtrate outlet at which point 

the pressure in the filter should be· immediately low~red 

Filtration should. be contin~ed 

until liquid flo~ ceases. 

(i~) The pressure should b~ increased stepwise i~ 10 psi 

incre~ents t~ 75 psi~.~~d filtration coritinued until 

flow ceases or the pressurizing gas begins to exit 

from the filtrate outlet. 

*This procedure is intended t~ result in sep~~ation of the ''fre.e" 
liquid portion ~f the waste from any solid matter having a 
particle size )0.45um. If the sample will not filter, various 
other separation techniques can be used to aid in the filtra~ion. 
As described above, pressure filtration is empioyed to speed up 
the.filtration process. This does not alte~ the nature ~f the 
separation. If liquid does not separate durin~ filtration, the 
waste can be ~entrifuged. If separation occurs during centrifu~a
tion, the- liquid portion (centrifugat.e) is filtered throu~h the 
0.45um filter prior to becoming mixed with the liquid portion of 
the waste. obtained from the initial .·filtration. Any material 
that will not pass throu~h the filter after centrifu~ation is 
considered a solid and .is extracted. 
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(v) The filter unit sh~ul~ be de~ressurized, the solid .,·,., 

material removed and weighed and then transferred to 

the extraction a~paratus, or, in the case of final 

fjltration prior to analysis, discard~d •. Do not 

allow the material retained on the (ilter ~ad to dry 

prior to ~eighing. 

(vi) The liquid phase should be stored a.t 4•c for 

subsequent use in Step 8. 

B.. Structural Intergritv Procedure 

Equipment:· A Structural int~grity Tester having a 3.18 em 

(1.25 in.) diameter ha~mer weighing 0.33 kg (0.73 lbs.) and 
·• 

having a free fall of 15.24 em (6_ in.) ·shall· be used. This 

device is available from Associated Design and Man~facturing 

Company, Alexandria, VA., 22314~ as Part No. 125, or it may 

be fabricated to m~et the ~pecifications shown in Figure 1. 

Procedure: 

1. The sample holder should be filled with tbe material 

to be tested. If the sample of waste is a large monolithic 

blo~k, a p6rtion should b~ cut from the block h~ving the 

dimensions of· a 3.3 em (1.3 in.) di~meter x 7~1 em (2.8 in.) 

cylinder. For a fixated waste, samples may be cast in the 

form of a 3.3 em (1.3 in.) diameter x 7 .• 1 em (2.8 in.) tylinder 

for purposes of conductin~ this test. In such cases, the 

waste may be allowed to cure for 3n days prior to further 

testing. 

2. The sa~ple holder should he. plac~d into the Structural 

Integrity _Tester, then the hammer ~hould be raised 
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to its maximum height and dropped. This should be reoeated 

fifteen times. 

3. The material should be removed from.the'sample 

h~lder, wei2hed, and transferred to ·the extraction apparatus 

I f.or extraction •. 
I 

Analytical Procedures_ for Analyzin~ Extract Cont~mina~ts 
. . 

The test methods for analyzing the extract are as 

fol~ows: 

(1) For ·arsenic, ~arium, cadmium, c~romium, lead, mercury, .. 
selenium or silver: "Me t h o d s f o r An a 1 y s i s o f W at e r a· n d W a s t e s , " 

Environmental Monitoring and Support Laboratory,. Office of 

Research and Develo~ment, ·U.S. Environmental Protection Agericy, 

Cincinniti, Ohio. 45268 (EPA~600/4-79-020, March 1979). 

(2) For Endrin; Lindane; Methoxychlor; Toxaphene; 2,~-n; 

2,4,5-T~ Silver: in "Methods for Benzidine, Chlorinated Or~ani~ 

Compounds, Pentachloropheriol and Pesticides in Water and 

Wastewater," Seotember 1978, u.s. Environmental Protection. 

Agency, Environmental Monitoiing and Su~port Laboratory, 

Cincinnati, Ohio 42568~ 

as standardized in "Test Methods for the Evaluatioti of 

Solid"Waste, Physical/Chemical Methods." 

For all analyses~ the method of standard addition shall 

be used for the quantification of species concentration. 

This method is .described in "Test Methods for th.e Evaluation 

of Solid Waste.'' (It is also de~cribed in "Methods. for Analysis 

of Water and Wastes.") 
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Hazardous Waste Listing Background Document' 

INTRODUCTIO~ 

Subtitle C of th• Solid Waste Disposal Act, as •mended 

by th~ Re~ource Conservati~n ~nd Recovery Act of 1976. creates 

. ·a comprehen~ive "cradle-to-grave" management c6ntrol system 

f~r the disposal of hazardous wastes designed to protect the 
. J 

. . 

public bealth and the environment from the improper disposal 

·of such waste. Section 3001 of that Subtitle requires EPA to 

identify the c~aracteristic~ of and list hazardous wastes. 

Wastes identified or listed as hazardous.will be included in 

the management control system created by Sections 3002-3006 

and 3010. Wastes not identified or listed will be subject to 

the requirements for non-hazardous waste impose~ by the States 

under Subtitle D. 

Hazardous Waste List 

The purpose of the hazardo~s waste list as requi~ed by 

Section 3001 of.RCRA is to·identify those· ~astes which may 
I 

present a potential hazard to human health or· the environment •. 

The wast~ s~ identified is consider~d hazardous (unless it. 

has been ex~l~ded from the l~st under §§~60.20 a~d 260.22) 

and subje6r to the Subtitl~ C r~gulations. A solid waste, 

or class of solid wastes is listed if the waste: 

(1) exhibits any of the characteristics identified in 

Subpart C of· the final regulations; or 
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(2) meets the definiti~n of §26l.ll(a)(l) of the regu-

lations (i.e., may caus~ or significaritly coniri-
. I 

bute to, an increase in mortality or an' increase 

in serious irreversible, or incapacitating rever-

sible~ illness) ·and tbus, presents an acute hazard 

to humans; 'or 

(3) corit~ins any 6f the toxit constituents listed in 

Appendix VIII of Part 261 uriless., after considering 

~ny of a number of factors, the Administrator con-

c 1 u de .s t hat the was t e will no t me e t the c r i t e r ion 

of §26l.ll<a><i> (i.e., m:iy pose::a substantial 

·present or potential' h.azard to human health or the 

environment when tt is improperly treated, stored, 

transported, disposed of ~r otherwise •anaged). 

The Agency considered sever~l a~proaches for (ormulating 

the list. 

types: 

0 

0 

The approaches c~n be broken down into three main 

Hazardous Waste from Non-Specific Sources - these 

are wastes which are_ generated from. a number of 

different source~ (i.e., electroplating, etc.) 

Hazardous Wast~ from Specific Sources - these are 

~ast~s which would be generated from a very specific 

source (i.e., distill~tion bottoms from aniline produc-

tion, etc.) 

.;.ii-
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o Cbmmerc.ial Chemical Pioducts- these are a li~t-of 

commercial chemicals or manufacturing ch~mical 

i n t e r me d i a t e s w h .i c h i f d i s c a r d e d; e. i t he r · a s t he 

commercial chemical or manufact~ring c~emical. 

inter~edi~t~ itself; off-specification commercial 

chemi~al~ or manufact~ring chemi~al intermediates; 

any container or inner liner ~emoved from a container 

that has been used to hold these commercial chemical 

product~ 6r manufacturing chemic*~ intermediate 

unless decontaminated; or any residue or contaminated 

soil, water 6r other debris re~ulting from the 
. ~J-·· 

clean-up of a spill into. or on any land or water, 

_of thes~ commer~iil che~ic~l product~ or manufacturing 

ch~mical intermediates are hazardous wastes. 

(This listing background document will cover the first two 

categories; the third category of hazard waste is discussed in 

the background document .entitled, "Hazardous Waste from Dis

carding of Commercia~ Chemical Products and the Containers 

arid Spill Residues Thereof~" This background document was 

made available .·io the public when Phase IA of Part 261 was 

promulgated. (May 19, 1980). 

HAZARDOUS WASTE FROM NON-SPECIFIC AND SPECIFIC SOURCES 

Testing of pure su6stances is the traditional approach 

-iii-



( 

used by regulatory agencies to control toxi~/hazardous chemicals*. 

The purpo$e of RCRA, however, is to control waste materials; 

these are not normally pure stibsiances (except as in the case 

. noted above). 

In order for·a regulation to be effective, it- should be 

structured so that it refle~ts the organization of the 

regulated community. Since _waste process streams are often 

the units of the solid wast~ reg~lated- by the Act, th~s~ same 

waste pro~ess streams -~ari b~ us~d to provide a ready means 

of identification; such that, for our purposes, it 'is more 

useful (for identification ptirposes) to li~t "still bottoms 

fr·om the XYZ 'process_ - ignitable". Likewise, there are 

certain waste classes, .such a~ halogenated solvent~ which, 

i ~ · c 1 a s s 1 f i e d a s w a s t e s , · w o u 1 d be una m b i guo us 1 y · i de n t i f 1 e d 

by such· a designation. 

In this ·document, th~ Agency is pr6viding ihe technical 
l :·· ' ::::~~~ 

support for ihe eighteen ~~ste streams promulgated (interim firial) 
I 

under Phase IB of the hazardous ~aste regulations. (The 

tecHnical support for the 85 waste streams promulgated interim 

finil (45 FR 33123 - 33124) ind 11 wast~ ~treams (45 FF 33137) 

proposed on May 19, 1980, under Phase IA has been available 

*Pure substance listings work well fo~ many agericies, since 
t~eir responsibilities lie with some. asp•ct of the pure 
substance. The Depart~~nt of T~ansportation, for example, 
~ses this approach. ~enzene is l~sted by DOT as a flammable 
liquid. A trarisporter know•, after consulting ~he DOT listing, 
that benzene must be handled accor~ing to. the DOT flammable 
liquid regulations. 
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for review and com~ent since ~ay 19, 1980.) This document 
.- > 

also includes ~he te~hn1ca1 support for ~he seven new wastes 

proposed today. This listing (both interim final and proposed) 

includes two waste streams from non-specific sources and 23 

wastes from specific sources. The background dat~ used to 

support these 1ist~ng~ comes primari~y f~om two sources. 

T~e m*jority of this data or information come~ from studies 

undertaken by the Agency or data available to the Agency 

(i.e~,·industry assess~ent studies conducted by the Office 

' 
of Solid Waste, effluent guidelines .studies conducted by the 

Office of Water Planning and Standards, health effects and 

fate and transport data com~iled by the Office of Research 

and Development and Office of Water Planning and Standards, 

. damage .assessments and incidents c~mpiled by the Office of 

Solid Waste, etc.). The se~ond s~urce of data came from 

infor~ation coll~cted from State A~encies (i.e., manifest 

data, etc.). 

In addition, this document discusses the tomments received 

on th~ proposed listings (41 FR SR957-58959 a~d 44 FR 49402-4940~) 

I 

~hich are promulgited interim f~nal today, and the changes 

subsequently made. 
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LISTING BACKGROUND DOCUMENT 

PAINT APPLICATION PROCESSE.S USED I~ THE MECHANICA~ 

AND ELECTRICAL PRODUCTS I~DUSTRY 

o Paint Residues/Sludges* Generated,from Inrlustrlal Painting 

in the Mechanical and Ele~trical Products Industry (T)** 

o Wastewater "l'reatment Sludges .from Industrial Painting 

~n the Mechanical and Electrical Products Industry (T) 

I. SUMMARY OF BASIS FOR LISTING 

The waste str~ams listed above contain excess paint solids 

generated in industrial painting operations ·in th~ ~echanical 

a n d e i e c t r i c a 1 · p r o d u c t s i n d u s t r y • . T h e w a s t e s t r e ·am s c on t a i n · 

elevated concentrations of toxi~ heavy met~ls and toxic organic~. 

~nder Subtitle C of RCRA, the Adminis~rator has determined 
. . \ -

1--··::. .. .. . - ' :""' ~~-

that t~e above waste strea~s pdse a threat to human health and 

the environment.when improperly transported, treated, stored, 

disposed of or otherwise managed, and has desi.nated these 

wastes as hazardous. This determination is based o~ the follow-

ing considerations: 

1. The. paints used by the mechanical and electrical prod-. 
ucts industry contain ~umerous toxtc c6nstituents. 
These same constituents are also present in the excess 
paint ·wa~tes discharged in the subject ~aste streams. 
The specific toxic constituents of concern are: 
cadmium, chromium, lead, cyanides, toluen~, and 
tetrachlo~oethyl~ne~ Chromi~m and tetrachloroethylerie 
are· believed to posses substantial evidence of carcino
genicity by ~he Agency's Carcinogen Assessment Group. 

* The term 'sludge' in this context refers t6 oversprayed 
paint solids th~t are disposed of· in a wet· form. 

**These wastes may often be ignitable, but at this time EPA 
does not have sufficient data to indicate that this is 
typically or freque~tly the case. Generator~s are responsible 
for determining' whether the 'waste meets the ignitability 
characteristic. 



2. The toxi~ constituents of concern ate all capable 
of in i g ration, m_o b i 1 it y, an~ persistence. Improper 
martageme.nt of these wastes may result .in the releas·e 
of toxic constituents in these wastes to groundwater 
and to surface waters, resulting in ,s.ubstantial po
tential for hazard. 

11. INDUSTRY PiOFILE AND MANUFACTURING PROCESS 

There are m~re than 88,700 individual ~anufacturing 

facilities as~ociated with the. Mechanical and Electrical 

Products Industries (M&EP).(l) The~e facili~ies are d~strihuted 

throughout the 50 states ·w~th concentrati~ns in the heavily 

indtistrialized areas. Painting is a common ~peration throughout. 

the M&EP and is present at practically all facilities (1). 

The paint cons.umption fo·r a portion of the ~&EP industry is 

given below and is expect~d t6 increase at an annual rate of 

7.5 percent (1). 

Industry MilLion ~al/Yr 

Manutacture of Transport~t.ion Equip~ent 100 

M~nufacture of Metal Furnitur~ 25 

Manufacture of Prefinish~d Metal Stock 25 

'M~nufacture of Machinery & Equipment 

(including electrical) 

Manufacture of Appliances 

Metal Decor~ting 
Total 

-2-
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35 

20 

so 
255 



Pafnt Application Ptocesses 

Paints are uniform dispersions of inorganic and-organic 

substan~es, whic~, after applicati6n to a surface~ convert 

to a solid film. They may.be used for protection, decoration 

or .identification. All paints ~on~ain binders 'and most 

contain solvents, pigments and_additives. _Paint may be 

applied-in several physical states: as a 'li~uid (waterborne 

' . 
or organic solventborne); as· a high solid~ c6atfng (a form 

of liquid coAting iri which ~he liquid portion is small ~nd 

the ~olids content is high); or as a powAer (where there 

is virtually no sol~ent). 

Paint application methods are by eit~er spray or dip, 

or some variation thereof. Application may be manual or 

·automatic. The major quantiti~s ~f hazard~u~ ~astes are 

generat~d irt_~he spray appli~ation method. ·Other ~echniques 

' 
~ay g~nerate minor quantities of wastes_ from clean-up 

be_tween pa{nt batches, spil~s, accident~ and paint overspray. 

There are si~ basic paint appltcation techniques(!): 

1. Spray Pain~ing: Liqaid'~pray painting is ~resently 

the most common appli~ation method and may be use~ 

with almost all var{eti~s of paint to coat almost 

all. types of m~terials. Varieties of ·spr~y ~ppli-

~ation· include air spray~ airless spray, ~ydraulic 

spray, electrostatic spiay jnd disc spray~ All of 

these methods are amenable to automation and are 

currently in widespread use. In al_l cases, the 

-3~ 
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p~inting is acc6mplished by drivirig finely divided 

particles onto a workpiece. The particles may be 

atomized from a liq~id by an atom~zing spray g~n, 

or they may be finely divided solid particles th~t 

are el~ctrostatically charged .at .the spray gun 

and attracted to the piece to be coate~. 

Spray painting mai.also be done with pow~er. ~ow-

der overspray is· generally tollected and returned 

to the paint 'supply. However, powder. overspray is 

occasionally intercepted by a water curtain, or col-· 

lected dry and discarded. 

2. Flow Coating: Flow coating' is used to apply paint 

to m•terials of simple shape hung fr6m ·conveyor 

lines.· Paint flowi under low pressure onto the 

parts. Exces~ paint is ~ollected and recycled. 
. ,. 

3. Dip Coating: Dip coating consists of subme~ging 

and withdrawing p~rts from a paint tank. Paint 

deposited on .areas where it is' not desired is re-

moved with a water spray •. ~The resultant waste 

may then be directed t? the plant cen~ral .waste

wate.r treatment system~ wheie it is remov~d along 
. . 

with sludge from oth~r manufacturing processes. 

4. Ele~tr~depos{tion C~ating: tlectrodepos1tion (EDP) 

coating is used p~im~rily to apply pri~er coats 

in the auto industry. It is a fast process which 

gives • fairly thick, highly uniform corrosion 

resistant coating. 

-4-
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The finishes produc~d b~ electrodeposi~ion are 

not glossy. Therefore, spiay painting is gen-

erally used for the final coat. In electr~deposi-

tion, parts which are immersed in a paint/water 

emulsion bath are .co•ted by electr4chemical ~~tion~ 

The emulsion ba~h is con~inuously Tecirculated 

through an ultrafilt·er to remove impuriti.es 

(which pass through the membrane into th~ per~eate) 

and to provide rinse water. The permeate is 

split into a blowdown stream and a rinse water 

supply. stream. The permeate serearn is free of 

suspended sb~ids, but if the blowdown portion is 

treated for dissolved heavy metals removal before 

discharge, some heavy metal sludge will result. 

After painting, th~ part~ are rinsed first with 

ultrafiltration .permeate and then usualiy with 

deionized wat~r. The permeate rin~e drainage is 

usually recirculated, to the EDP paint bath, but 

the fin~l, deionized rinse drainage is usually 

discharged~ If treated before discharge, a ~ery 

small quantity of paint solids may be removed 

.. from t h e w a t e r • 

s. Fluidized Bed: The fluidized-bed proces~ is used 

to apply powder coating. In this process, powder 

is first placed on a perforated plate formi~g the 

-5-
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bottom of a coatirig enclosure. ·'Air is then blo~n. 

into a thamber under. the plate, fluidizing the pow-

der. Coating occurs through heating. or electro-

static means~ In heating, the workpie~e to be 

coated is heated to temperatures above the fusion 

point of the powder. The part is then dipped in-

to the powder cloti~ and be~omes coated as the 

powder melts·on the surfac~ of ·the workpiece. In 

an ~lectrostatic fluidized bed,· an ele6trode con-

nec~ed to a v~~iable dc~voltag~ source is i~-

mersed in the powder. The charged ~articles of 

powder are attracted. to the grounded workpi~ce 

and c~at the surface. 

6. Bar~el Coating: B•rrel· coating is a means of coating 

batches of small objects, such as buttons or hard-

ware. The parts are placed in a small cement m~xer~ 

like hop~e~ and a· carefully measured amount of ~aint 

.is added.· Fast drying paints, such as nitrocellulose 

lacquers·are generally used. D~ying is usually 

carried out ln. the hopper by continuing rotation 

with .air injection. 

III. WASTE GENERATI~N AND MANAGEMENT(l) 
A. General Sourc~ of. Waste 

I~ the ab~ve paint application technl~ues, the rate of 

generation oi hazardous .waste will vary wit~ the p~ocess 

used, while the act~al contaminants generaied will vary with. 

the typ~ of coating selected. 

-I 
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The pai~t u~e efficiency .of several application ·methods 

is shown below(l): 

Method Efficiency· 

Conventional alr s~ray 20 - 75% 

Po~der application 

Dip coating 75 - 90% 

Electrodeposition 90 - 9 6.7. 

Electrost~ti6 spray up to 90% 

Powder coatings are most efficient and have se~eral.adv~n-

~ages over liquid coatings~ In powder coatings, virtually 

no solvents are us~d. Therefore~ exhaust to the dutside 

c~p be eliminated and instead~ the air can be filt.ered and 

returned to the paint room. ~n addit~on, the d~y powder 

ov~rspray may be filtered ·out, eliminating the nee~ for 

water or oil curtains. In -some 1 ns t ance s, the rec la i me·d 

powder coat can be reus~d aft~r filtering and screening(l) •. 

Liquid s~ray painting accounts for the majority of 

sol~d waste discharges within the industry. ·The source 

of waste solids in this proce~s is overspray·-- tbe p~int 

which miss~s the object bein~ painted. Overspray is interce~terl 

by paper.curtains or liners, by dry filter arr~stors (wh(ch 

pass ventilating air), ~t water curtains, or by oil curtains. 

The paper curtains and dry fil~er atr~stors are periodically 

disposed of ·as trash. Water. and oil curtain idterceptors 

r•ly on the circulation of water or oil continuou~ly from, 
•. I 
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and back to, sumps under the spray paint booths. The oversprayed 

paint solids are periodically removed from the sumps either 

manually or automatically. These wet soli1s are disposed of 

with the plant trash for removal by a contractor. 

Some fa~ilit'e~ discharge ~olids from pai~t booth sumps 

to an on-site wastewater treatment system. The paint ·solids, 

~long wi~h solids from other ~~nufactu~ing processes, are 

then settled out as· sludges in solids ~epariting chimbers 

' 
such as clarifiers, settlin~ tanks, and lag~ons. All 

sludges are removed by contact haulers and disposed of· 

in landfills. 

~. Cpllection of Paint Residues 

.Paint booths are used to catch the excess paint over-

spray from a spray painting operation and to remove solvents 

in the air exhausted from the booth. The four commo~ types 

of spray booths used in the spray painting industry and the 

associated wastes are described below. 

1. Water-Wash Bo6ths: Water-wash booths are commGn 

where there is a large volume tif ex~aust and over~ 

spray. Water re~ervoirs and wate~ curtains are 

used to collect the excess paint and solvents. 

These booths are often tunnels, i.e., enclosed on. 

the bottom, top, and sides. In a down-draft 

booth, where ai~ flow is from top to hottbm, the 

ov•rspray is sucked down through a met~l grating 
' 

and into the water flowing below. Down-draft 

~ • 
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booths are useful for large objects pai~ted on 

more than ,one side, e.g. a.u.to bodies. Through 

the addirlo~ of c~emicals.c~lled pain~ killers, 
• I . . 

the overspray c~ught by the·wate~ may be ma~e to 

float ~r sink in the reservoir lo~ated below the 

spray area. 

~Jhen it is not _feasible to float· or sink t~e 

pai~t.:in the reser~oir, the wastewater may be sent 

through an ultrafilter to remove the ·p·aint pig-

ments in the liquid. This tech~ique is ~ost ap-

' 
plicab~e to waterborne p~ints~ 

Electrostatic treatment also has been success-

fully used to treat the re~irculat~ng ~astewater. 

The electrostatic treater incorp.orates an electrode 

to create an electrtc field throug~ which the 

wastewater flows. The suspen~ed· paint particles 

are repelled by ~rounded piping o~ tanks, thus 

reducing buildup. Collected paint is disposed of 

or, in rare cases, may be reused~ 

2 • 0 11 W a s h B o o t h s : I n t h i s type o f . b o. o t h , a s p e c 1 a 1 o 11 

i~ used in place of ~hemically treated water. The 

oil facilitates recovery of the paint overspray 

and solvents th~t c~n be subsequently collected 

f~r disposal a~d/or recliimed. 
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3. Powder Coating Booths: A typical powder coatipg 

booth has a wall with a steep, sloping bottom to 

'collect tbe hulk of the powder overspray. ~The ex-

haust air from the booth is often sent to a centri-

fugal separator which separates the ove~spray from 

the air. Powder is disc~arged thrbugh the bott~m 

of the chamber, and thi cleaned air from the first 

~tage. separator is. then sent to a. bag filter to 

remove srialler sus~ended parti~les. Some plants 

then use an absolute filter and return the clean 

air to the plant~ Recovered p6~der generally is 

blended with new powder and reused. 

4. Dry Booths: In man~al spr~y ~perations, .th~ dry 

booth i~ usually enclosed on ~11 but one side. 

Air is exhausted through the back after passing 

through disp~sable fi~ters or around a series ~f 

staggered plates intended to catch most of the 

paint overspray. Exhau~t rates are high enough 

to draw overspray ·paint away from the operator. 

The filters ·or pa~nt scrapings are usually disposed 

of with plant .~rash. 

Table 1 provides disposal data for paint ~esidues/sludges 
. . . 

from paint booths for 10 typical industrial plants~ ·These 

wer€ the only plant files, out of 56 examined, which contained 

sludge data. Listed are sludge volumes (or weight)', dispos.al 
' 

frequencies, the painting process and the number bf paint 

-10-
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booths (or other .source) for each plarit(l). The frequency 

of disposal listed does not .indicate ihe freq~ency of p~int 

booth sludge skimming (whic~ is often daily) but rather the 

dis~osal of accumulated sludge. 

TABLE 1 

QUANTITIES OF PAI~T RESIDUES/SLUDG~S GENERATED AT 10 PLA~TS 

El'A Plant 
Identification 

Number 

10fl2 

1007 

1014 

1022 

1024 

1025 

1028 

1030-

1033 

1034. 

Painting 
Process 

Wast e. 
Volume 

(Or Weight) 
'Disposal 
Frequency 

Electrostatic Spray 3,680 yd3 Annually 
(water curtain boot~s) 

A i r 1 e s s S p ray 
Autodeposition 

Electrostatic .Spray 
·(water curtain ·boo·ths) 

Spray Painting· 
(water curtain booths) 

Electroless Spray 
Dip Coating 

Electrostatic Disc 
Powder Spray 

Electroless Spray 
(water: curtain booths) 

Electrostatic Spray 
~water curtain booths) 

Electrostatic Spray 
(oil curtain booths) 

Electrostatic Spray 
(water curtain booths) 

2.97 yd3 
600 yd3 

49 yd3 

25 yd3' 

1. 313 yd3 
I) • 2 7. yd~ 

20 lbs* 

1,000 lbs 

792.24 yd3 

l·yd3 

24.75 yd3 

Annually 
Annually 

Annually 

Biweekly 

Monthly 
Monthly 

lveekly 

lveek ly 

Annually 

Monthly 

Annually 

(Approximately S,a3Q yd3~ ~~erage ~f· 1,416,000 lb. per plant) 

Waste 
Source· 

6 Booths 

2 Booths 
2. Produc
tion lines 

2 Booths 

9 Booths 

4 '1\ooths 
2 Tanks 

7 Booths 

6 Booths 

1 Booth 

~Weight includes disposable filter plus adhering paint overspray • 
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IV~ HAZ~RDS POSED BY THE WASTE 

1. Paint Residues/Sludges 

These wastes are believed to frequently contain sig-

riific~nt .concentraticins bf the toxic metals cadmium, chromium, 

and lead, and the organic compounds toluene and tetrachloroethylene, 

and cyanides. The s~urce of these toxicants is the paint 

itself. The primary source .of data supporting th.is conclusion 

is d~ta compiled from state hazardous waste manlfests.(S) 

rhis data shows these substa~ces present in paint residues~, 

generally in very high conce~trations (in some c~ses over 1% 

of the total wast~, as in m~nifest numbers 3, 4, ·s, 6, 7~ 9, 

10, 12, 17~ ·and'l9)~ Furthermore, in many cases., ac~ompan~ing 

leachate extraction data shows that the toxic .constituents 

' are present in the ~as~e in a highly mobile form~ ip some 

cases several orders of. magnitude gr~ater than the applica~le 

Natiohal Interim Primary Drinking Wat~r Staandard. See 

·manifests· numbers 9, 10., 16, 17 and 19. It should also be 

noted that the generators of these wastes themselves consider 

their·wastes to present "hi•h ingestion toxicity", "high 

dermal toxicity", as in manifests numbers 11, ·12, 14, 15, 

l6, ·11·, 20, 21, 22,- 23, 24 and 25. 

These data ar~. presented below: 

*Termed "sludges'" in!many-of the manifests, although it 
is clear from the context th~t the wastes·in question 
are p a 1 n t res 1 dues , not 'was t e w at e r t rea t men t s 1 u d g e s • 

-12-
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S~urce: Special ~aste Disp~sal App~ications 

SIC: 3573 

Waste Name: Solvent based paint sludge from the manufacture of 
electric computer-equipment 

. ' 

Quantity~ . l50Q gallons (semi-solid) 

Per~ent Analysis: 39% water 

Chemical An~lysis: total concentration (ppm) 
Leachate 

concentration (ppm) 

Cd 
Cr 

2. State: Iowa 

2.0 
150 

. 0 ~ 2 
2.0 

Sciu~ce: Reports of Sp•c~al W~ste, Io~a Department of 
Environment~! QualJty 

Was~e Name: Wall water spray booth paint sludge 

Q~antity: 365,200 lbs/ye~t (sludge) 

Chemical Analysis: 

Metal 

Pb 

Leachate 
Concentrati~n (mg/1). 
(Deionized water) 

5.805 

3. State: Kansas 

Leachate 
Concentration (mg/1) 

. (pH _• 5. 5) 

5.33 

Source: Industri~l _Waste. Disposal Request~, Kansas 
.Department of H~alth:and E~vironment 

Waste- Name: Paint Sludge frcim oversprai in spr~y 
booth in the manuf~cture of office furniture. 

Quantity:_ 15-20 drumsimo. ·· 

Qtiantitative Analysis~ Metal 

Cd 
Cr 

-13-
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4. State: Kansas 

Source: Industrial Waste. Disposal R~quests, Kansas 
Department of Realth and Environment. 

Waste Name: Paint solids from w~t•r wash booths 

Qu~ntity: 400 bbls./year 

' 
Chemical' Analysis: 

· s. Statei Kansas 

Me~al 

Cr 
Pb 

Total 
Concentration (ppm) 

7 50 . 
3,490 

Source: Industrial Waste Disposal Requests, Kansas 
Department of He~ltb and Environment 

Waste Name: Paint booth waste 

Quantity: 5 bbls/week. (slurry) 

Chemical Analysi~i 

6. State: Kans~s 

Metal 

Pb 
Cr 

Total 
Concentration (ppm) 

216,oon 
·49,000 

Source: Department of Health and Envir~nment, Industrial 
Wa~te Disposal Requests • 

. Waste Name: Paint booth •nd machinery clean-up sludge 

Quantity: 3000 gallons/month (slurry) 

Chemical Analysis: 

·sample;· 11· 

Sample #2 
Toluene 

Sample•#). 
Toluene 

Toxic 
Constituent 
Metal 

Pb 

-14-
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420,000 
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7·. State: Illinois 

Source: Special Waste· Disposal Applications, Illinois EPA 

SIC: 3631 

Waste Nam~: Paint Sludge from microwave oven manufacturing 

Quantity: 40,000 gallons/ye~r (solid) 

Percent Arialysis: 85% ~~int pig~ents 

Flashpoint: 

Total Leachate 
Chemical Analysis: Metal Concentration (ppm) Concentration 

ct-+6 2,670 0.1 

Pb 130~000 0.1 

8•--. State: Illinois 

Source: Special Waste Disposal Appllcations, Illinois EPA 

SIC: 2591 

Waste Name: Paint Sludge from the manufactura. of porch shade~ 
and veq~tian blind$ 

Quantity: 1100 galions/y~ai (semi-solid) 

Percent ·'Analysis: 83% water 
17% naptha. 
20% paint'pigments 

Flashpoint: 80°F 

Other properties: High ingestion toxicity 

-15-
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9 •. State: Illinois. 

Source: Special Waste Oisposal Applications, Illin6is EPA 

stc·: 3519· 

Waste Name: Paint Sludge from spray curtain 
i 

Quantity: 25,000 gallons/bi-weekly (semi~solid) 

Percent Analysis:· 36% solids 
·10% water 

54% volatile solids 

· Tota:l Leachate 
Chemical Analysis: Metal Concentration '(ppm)' ·Concentration 

cr· 2,sno·· 

Pb 16., 5 00 

10. State: Illinois 

Source: Special Waste Disposal App,l ica t ions·, Illi n·o is EPA 

SIC:· 3523 

Waste Name: Paint Sludge from tractor cab manufacturing 
. . . 

Quantity: 17,600 gallons/year (solid) 

. Percent. Analysis: 72.5% paint. pigments 
27.5% water 

15.0 

s.o 

·' 

(ppm) 

Chemical Analysis: Metal 
Total 
Concentration (ppm) 

Leachate 
Concentration (ppm) 

CN 150.1) 

cr+6 1500.0 1.3 

Pb 9200.1) 5.4 

Other properties: High in.estion toxicity , 
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11. State: .Illinoi~ 

Source: Special ~aste Disposal Applications, Illinois EPA 

SIC:· 3523 

Waste· Name: Paint sludge from farm machirtery manufacturing 

Quantity: 20QO gallons/year (semi-solid) 

Percent Analysis: 

Flashpoint: 69°F 

85%,pigments and filler 
15~ organic sdlvent 

Other properties: Hi_gh 'ingestio'n toxicity 

12. State: Illinois 

Source: Speeial Waste Disposal Ap~lications, _Illinois EPA 

SIC: 3531 

Waste Name: Waste paint from: spray booth fro~ tractor manufacturing 

·quantity: 24,000 ~allons/year (semi-solid) 

Percent·Analysis: 66.5% water 
30% paint pigmenes 

2% lead 
o.s; chromium 

Total 
Chemical Analysis: Metal Concentration (ppm) 

Pb . 19,870 

Cr 4. 91-4 

Other properties: High ingestion toxicity 
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13. State: Illinois 

Sou~ce: Special Waste-Disposal Applications, Illinois EPA 

SIC: 3661 

Waste Name: Oil Sludge with solvent and pairit form the manufacture · 
of telephone and telegraph parts. 

Quantity: 100,000 gal~on~/year (liquid) 

Percent Analysis: 

14. State: Illinois 

37.6% oil and paint 
58.2% solvents 

Source: Special ~aste Dispos~l Applications, Illioriois EPA 

SIC: 3661 

Waste Name: Catistic .and pairtt waste fr6m the manufacture of 
telephone switching equipm~nt 

·Quantity: 39,000, gallbns/yaar (liquid) 

£.!.:.. 14.0 

Percent Analysis: 7.6% sodium hydroxide 
0.5% zinc 

Chemical Analyst's: Metal 

CN 

Total 
Concentration. (ppm) 

200.0 

Other Propert.i~s: High dermal toxicity, h18h ingestion toxicity 
. . ) I ' . 
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15. State: Illinoi.s 

Source: Sp~cial Waste Uisposal Applications, Illin~is EPA 

SIC: 371 

Waste Name: Caustit Cleaning Waste from spray booth--paint 
stripping oper~tions 

Quantity: 66,000 ~allons/year (liquid) 

Percent Analysis: 13.3% sodium hydroxid~ 
44.7% water 

·~ 12.5.' 

Other pr~perties: High dermal toxicity 

16. State: Illinois 

Source: Wa$te Disposal Applications, Illi~ois EPA 

SIC: 3312 

Waste Name: Paint. sludge ·from steel manufacturing 

Quantity: 8,000 gallons/jear (liquid) 

Percent Analysis: 82.8% paint thinners 

Flashpoint: 85°F 

Total 
Chemical Analysis: Metal Concentration (ppm) 

Leachate. 
Concentration (ppm) 

Pb 1015.0 6.8 

Other properties: High ingestion toxicity / 
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17. State: Illinois 

S o u r c e : S p e c 1 a 1 W a s t e D i s p o s a 1 A p p 1 i c a t i on s ·, I 111 no i s EPA 

SIC: 3713 

Waste Name: Paint sludge fro~ manufacture of truck and tra~tor 
cabs · 

Quantity: 17,600 ~allons/year (semi-solid) 

Percent Analysis: 61.0% paint plgm~nis 
2l.Ot 'thinner 
18.0% water 

j 
~1 -

Total 
Chemical Analysis: Metal Concentration (pom) 

Leachate 
Concentration (ppm). 

Pb SA,200 28 

Cr · 8,370.0 0.1 

.Otbe~ properties: Rigb ingest{on toxicity 

18. State: Illinois 

Source: Special. Waste Disposal Applicati~ns·, Illinois EPA 

SIC: .3442 

Waste Name: Paint waste from production of aluminum screens 
and doors 

Quantity: 17,000 gallons/year (semi-solid) 

Percent Analysis: · 62.4% paint thinners 

Flashpoint: 70°V 

Total 
Chemical Analysis: Met~l Concentration (ppm) 

Cr 322.6 
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19. State: Illinois 

Source:· Special Waste Disposal Applications, Illinois EPA 

SIC: 3443 

Waste Name: Paint and thinriers from water heaters and 
steel drums . 

Quantity: 20,000 gallons/jear (liquid) 

Percent Analysis: ·62.4% paint thinners 
0~3% chromium 
1.7% lead 
0.8% copper 

Flashpoint: 70°F 

Total 
Chemical Analysis: Metal. Concentration (ppm) 

Leachate 
Concentration (ppm) 

Cr - 2,975.1) 0.2 

Pb 17,393.0 182.6 

20. State: Illinois 

Source: Special Wast~ Disposal_Ap~lications, Illinois EPA 

SIC: 2431 

Waste Name~ Paint pigment sludge from window from manufacturing 

Quantity: 27,500 gallo~s/yea~ (s~mi-solid) 

Percent Analysis: 50~ p~lyured resin 
15% xylene ' 

5% cellosulde acetate 
29.2% pigments 

Other proeerties: High dermal and ingastion toxicity 
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21. ,state: Iilinois 

Source: Special Waste Disposal Application~, Illinois EPA 

SIC:· 3579 

Waste Name: Waste paint ~ludge from th~ manufacture of office 
copying machines 

Quantity: .11,000 gallons/year (liquid) 

Percent Analysis: 

'Flash point: 

74.6% solvents 
25.1% pigments 

Other properties: H{gh dermal and irigestion toxiciti 

2 ~! State: Illinois' 

Source: Special Waste Disposal Applications, Illirtois EPA 

SIC: 3612 

W*ste Name: Dry paint solids fr·om the manufacture of stores· 
and.refriger~tors 

Quantity: 6,600 gallons/year (solid) 

Percent Analysis: 15.7% high boiler sol~ent 
84.3% paint pigments 

Chemical· Analysis: Metal 

Pb 

Total· 
Concentration (ppm) 

449.9 

Other propertie~: High ingestion toxicity 



23. State: Illinois 

Source: Special Waste Disposal Applications, Illinois EPA 

SIC: 2552 

Waste Name: Paint •ludge from the manufacture of steel office 
furniture 

Quantity: 
\ 

150,000 gallori~/year (semi-solid) 

Percent Analysis: 

Flashpotnt: 10n°F 

23.1% paint thinners 
631. paint pigments 

Total 
Chemical Analysis: Metal. Concentration (ppm) 

Pb 

Cr 

2649.0 

214'. 0 

Other properties: High ingestion toxicity 

24. State: Illinois 

Source : S p·e cia 1 Was t I;! D i s p o sa 1 A p p 1 i c a t ions , I 11 i n 6 i s EPA 

SIC: 25.41 

Waste Name: Paint sludg~ from the manufacture of store furniture 

Quantity: 50,000 gallons/year (s91id) 

Percent Analy~is: 

, Flashpoint: 73°F 

85% polyester 
7% solvents 
8% pigments 

Other properties: High ingestion toxicity 
' 
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25. State: Illinois 

Source: Special Waste ·Disposal Applications, Illinois EPA 

SIC: 2792 

Waste N~me: Paint sludge ~rom the man~facture of ~aint charts 
and color cards 

) 

Quantity: 19,800 gallons/year (semi-solid) 

Perient Analysis: 

Flashpoint: 

78% paint pigments 
i2% l~cquer thinner 

I . 

Other pr~perties: High· ingestion toxicity 

26. State: ·Illinois 

Source: Special ~aste Disposal Applications, Illinois EPA 

SIC: 3352 

Waste Name: Paint waste from the manufacture of aluminum cciils, 
plates, and sheets . ' . 

guantity: 33,000 gallons/year (semi-solid) 

Percent Analysis: 51.9% pigments 
29.5% paint solvents 

Flashpoint: 90°F · 

·Tetrachloroethylene is not listed as~ waste constituent 

1~ thes~ mani!~sts, although it is ~ constituent of concern. 
. ' 

The presenc•-of·~~ts·co~stituent is shown by its presence in 

significant levels in untreated wastewater in a study of 14 pl~nts 

undertakeri by EPA.{l) {s~e T~ble 2 ). It is believed 
. . 

that tetrachloroethylene would be present in solid residues~ 

1~ substantially higher concentrations~ s·ince the.solid 
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TABLE 2 

PRIORITY POL~LUTANTS IN WASTEWATER FROM INDUSTRIAL PAINTING(l) 

Cadmium 

Chromium 

Lead 

Cyanide$ 

Toluene 

Tetrachloroethylene 

Number of 
.Times Analyzed 

49 

so 

50 

41 

41. 

41 
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101.0 
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residues are not diluted. 

2. Wastewater TreatAent Sludge 

As described above, some generators send their process 

paint residues to wastewater trea~~ent, where a ~ludge is 

generated. These sludges ~re expected to contain most {or 

all) of the contaminarits ~ound in the paints themselves. The 

particular constituents of co~cern are cadmium, chromium, 

lead, cyanides, toluene, and ~etrachloroethylene, since as 

just shown, these constitu~nts have been demonstr~ted to be 

present in significant concentrations in paint residues. 

Additional data throwing some light on the constituent 

concentrations in thes~ wastewater treatment sludges is 

presented in Table 2. This data shows the.maximum concentrations· 

of the constituents of conce·rn in wastewater samples from 14-

industrial plants performing various types of painting. This 

data· shows chromium, le~d~ and cyanides present in substantial 

·concentrations, and cadmium .and the organic contaminants 

present in lesser concentrations. These c~nstituents would 

probably be found in the treatment ·sludges,,· for the following 

reasons~ The heavy metals are .,not degradable and .so would be· 

present in ~he sludge. Cyanides and tol~ene are biodegradable 

ordin~rily only in low concentrations (although some toluepe 

~ould probably vol~tilize and therefore would not be in the 

~ludge};C6). Tet~a~hloroethylebe is-subject in theory to 

biodegrad~tion,C6) arid thus mig~t be p~esent in lesser 

concentrations in the sludge than the other constituents of 
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' concern. ijowever, each of these constit~ents would undoubtedly 

be present in the wastewater tteatmen~ sludge in higher ~oncen-

trati~ns than in th~ wastewater since the sludges that contain the 

toxic constituents. removed from the wastewater are ,dewatered, 

and therefore,, the constit~ents are concentrated, ·before disposal. 

Final~y, the constituent~ .of cancer~ ire t~pically expected 

to be present in 'these 'Wastes. Table 3 shows toxic 

constituents present in the raw materials used by the pAint 

industry, and shows lead, chromium,. cyanides, ~nd toluene in 

The use of cadmium is less prevalent, but it is 

~~ill utilized by roughly 20% of paint manufacture~s. 

It should be noted that the Agen~y poss•sses dat-aC3) 

suggesting that a great many other toxic substan~e~ are present 

in these wastes, specifically the toxic con~tittients listed 

·in the paint manufacturing listirig background document. The Agenc;y 

' 
however presently lacks reltable. data as to ·~hese consti~uents' 

concentrations in industrial painting wastes. Further 

information as to,the yresence and concentrations of a~ditional 

toxic constituents in these wastes is solic~ted. 

3. Migratory Potential of Waste Constituents 

The Administrator has classified these two wastes as 

hazardous because the Agency has .reason .to: beli-eve that they 

contain substantial conc.ntiations of the toxic ~aw materials 

used in the. formuiationof p~int products an~ therefore that 

the wastes pos~ a substantial threat to human health and the 

environ~ent. ·specific~lli, these wastes are being listed as 
.. ,....,...~--~·-, 
.:~·. :."\' .· ... .:.. - .. 
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TABLE 3 

TOXIC CONSTITUENTS IN RAW MATERIALS 
USED BY THE PAINT INDUSTRY(!) . 

Responders Indicating Usage of Raw Materials Containing 
Specific Constituents of Concern 

Minimum Maximum Priority 
Pollutant No. of Plant~ Percent No. of Plants Percent 

Cadmium 260 18.9 312 

Chromium 1042 75.8 10~3 

Lead 833 60.6 1016 

Cyanides 860 62.6 1064 

Toluene 961 69.6 998 

*Data generated from 1~74 responses to paint industry "308" survey. 
Since mariy of the raw'materials in~luded in·the "308" Data Collection 
Portfolio can contain more.than one toxic pollutant; the Agency was 
unable to obtain unambiguous conunts for the occurence of particular 
toxic pollutants. A conservative approach was taken because of this. 
When the Data Collection Portfolio response did not indicate clearly 
which toxic pollutant was in use, the Agency mad two counts - one· · 
including neither, one including both. This gave a·maxiinum and 
minimum count for toxic pollutants.· Twenty-eight plants did. not check 
any boxes in the survey. It is not clear whether the respondents use 
none of the listed raw materials or whether they did not fil out the 
questionaire. completely.· Finally, within the group of respondersto the 
raw materials survey, it was found taht each raw materials question was 
answered poitively at least once. ·.This indicates that the raw materials 
questions represented appropriate paint raw materials. 
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·t hazardous because of the presence of the following toxic 
constituents~ 

cadmium 

chromium 

lead 

cyanides 

toluene 

tetrachloroethylene 

Of these constituents, hexavalent chromium and' 

tetrachloroethylene have been identified by the Agency's 

Carcinogen Assessment Group as possessing substantial evidence 

of carcinogenicity, increasing Ageney coricerns as to the 

pot~ntial of these wastes to cause substantial harm if mismanaged. 

Cadmium, lead and cyanides are highly toxic to man and toluen~ 

is moderately toxic by ingestion and inhalation. Under 

these circumstances, the Agency requires assurance that 

waste-constituents will not ~!grate from the waste and 

persist should mismanagement occur, if the wastes •re not to 

be li~ted aLhazardous. Such assurance does not appear 

p~ssible her~- sine~ a~ shown below, all of the ~aste cons.tituents 

appear quite c•pable of m~gration in substantial concentrations, 

and of mobility an~d persi~tence upon environmental releas~.·. 

Toluene and tetrachloroethylene are relatively water 

soluble (toluene- 470 mg/1 at 25°c,(4) tetrachl~toethylene -
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The heavy metal~ ~re likewise known · 

to be capable of migration, as shown by waste extra~tion ~ata 

(se~ State Manifest Data Sumber 9, 10, 16, 17, 19). These 

compounds thus present a dange~·of migration .via a groundwater 

exposure pathway if eiposed t~ a leachin~ media. 

Toluene and tetrachloroefhylen~ ·are also significantiy 

volatile (toluene - 28.4. m~ a.t 25°C, ('4) tetrachloroethylene,-

150 mm at.2Soc(8)) anJ cou~d pbse an air irthalatlon ha~a~d to 

environmental receptors in'the vicinity of improperly disposed 

wastes. 

These ~onstit~ents are likewise capable of mobility and 

persistence upon environmenta.l release. Many constituents 

have in fact been involved in. dama~e· incidents r~sulting from 

improper waste manag~ment, empirically demonstrattng their 

·mobility and persistence. For e~ample, am~~g other contaminants, 
,. 

tetrachloroethylene was !?valved in the copt•mination of 

d~i~k~ng water sour~es in Ne~ Hanov~r, No~th Ca~olinai(6) 

Toluene and tetrachloroethylene are among the constitu~nts 

present·_in wate~ and air samples taken in the· Love Canal area.(7) 

Heavy metals and ~yanides likewise hav~ been involved in 

numerous dam~g~ inciden~s from improper waste disp~sal.(6) 

These w~~te constit~ent~ thus have the ~apacity for 

migration, mobility and persistence, raisirig the possibility 

of p~tential hazard if the wastes are mismanaged. 
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Ground wat~r or surfac~ water cont~minition could result, 

for example, if sites· are selected improperly 

l.e.(in areas with per~eable. soils) or if no leachate control 

measures are utili.zed •. Lagoon-disposed wastes· (such as treatment 

sludges prior to dredging) also 'pose a potential for hazard 

because a large quantity of' liquid is available to percolate 

through the solids and soil beneath the'fill. Further, the 

Agency is also concern~d that the lagooned wastes could 

~ontamin*te sur~ace ~aters if not manag~d to prevent flooding 

or total washo~t~ 

An additional consideration favoring hazardous waste 

~tatus for these wastes is that they ~re transported to off-

site disposal faeilitie~. This increases the likelihood of 

. . . . . ~ 

their being mismanaged~ i.e., uncontrolled transportation may 

~ resuit either in th~ir not b~ing ~~operly handl~d during 

transport or their not ~eaching their· destination at ail. A 

; . 

transportation and manifest system combined with des{gnated 

standards for _the management of these wastes. will greatly · 

reduce their availability to har~ to humans and the environm~nt-. 

·~ 
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v. Health and Environmental Effects (9) 

The following contaminants of paini wastes are designated 

as priority pollutants under Section 107(~) of the Clean 

Water Act: 

cadmium 
chromium 
lead. 
cyanides 
toluene 
tetrachlor~ethylene 

Lead is also r~g~lated under the Clean Air Act. l:'roposed 

or final standards have been issued for· most of these chemicals 

under the Occupa~ional S~fetr and Health Act of 1970. EPA's 

Car~inogen Assessment Group (CAG) has evaluated s~veral constit-

uents of these waste streams and found sufficient evidence to 

indicate that chromium. (Cr+6) and tetrachloroethylene are 

carc~nog~ns• M~re specific information on the health 

effects of these chemicals are summarized below. Additional 

information on the adverse health and environmental effects 

of the s e cons .t i t u en t s can be f o uri d in A p p'e n d i x A • 

Cadmium 
.. _- :· -

Cad;ium·is an _extremely dangerous cumulative toxicant, 

causing piogressiv~ chrortic poisoning i~ mammals, fish, ana 

probably other organisms. The metal is not excreted. 

Toxic effects of cadmium on man have been rep~rted 
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fr6m throughout the world. C a d m i u m m a y be ,: a f a c t o r i ri t h e 

devel~pme~t. cif such h~man pathological condit.ions a~ kidney 

disease, testicular tumors, hypertension, ~rter(osclerosis, 

growth inhib~tion, chronic disease of old age~ and cancer~ 

Cadmium is normally ingested by humans through food an~ 

water as ~eil as by breathing air contaminat~d by cadmium 

dust. Cadmium is cumulativ~ in the. liver, kidney, pancreas, 

and thyroid of humans and other animals. A se~ere.bone and 

kidrtey syndtome krtown as it•i-itai diseas~ has been documented 

i q J a p a n a s c au s e .d by cad m 1 u m i n g e s t 1 on vi a d r i n k i n g w a t e. r 
•, 

a~d contaminated irrigation water. Ingestion' of as ~ittle 

·~s 0 .• 6 mg/day has produced the disease. Cadmium act~ syn-

ergistically with other metals. Copper and zinc substantially 

increase.its toxicity. 

Cadmium is concentrat~d by marine organisms, p~rticularly 

molluscs, which accum~late cadmium in caicare~us tissues 

and in th~· visera. A ~oncentratlon factor of 1000 for 

cadmium in fish muscle has been reported,· a~ have concentration 

factors of 3000 in marine plants and.up.to 29,600 in certain 

martne animals. The eggs and larvae of fish are apparently 

more sensitive·· than adult fish to poisoning by cadmium, and 

cr~s~acean~P~pp~ar to be more sensitive than fish eggs and 

larvae. 

For the protection of human health from the toxic 

properties cif.cadmium ingested through water and through 
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contaminated aquatic organisms, the ambient water criterion 

is det-ermined to be 0.010 mg/1~ 

Data show that cadmium can be incorporated into crops, 

includin~ vegetables and grains, from contaminated soils. 

Since the crops· themselves show no advers~ effe~ts from 

soils with levels up to 100 mg/kg cadmium, these contaminated 

crops could have a significant impact on human health. Two 

Federal agencies h~ve al~eady recognized th~ potential 

adverse h~man health effects posed by the use·of sludge on 

cropland. Tha FDA recommends that sludge containing over 

30 mg/kg of cadmium sho~ld not be used on agricultural 

·-land. Sewage sludge contains 3 to 30~ m~/kg (dry basis) 
, . , I 

of cadmium; mean ~ 10 mg/kg; medi~n • 16 ~g/k~. The US~A 
I • 

also recommends placing limits _on the total cadmium from 

sludge that may be applied to land. 

Chromium 

Th• two chromium forms ~ost frequen~ly found in industry 

wastewaters are hexavalent and trivalent ~hromium~ Some of it 

is reduced to trivalent chromiuras .P~rt of the process react1on. 

The raw_wastewater containing .both valence states is usually 

treated. firs~ to redu~e remaining hexavalent to trivalent 

chrdmium, and second to precipitate the tr~v~lent form a~ the 

hydroxide~ The hexavalent foim is not removed by· li~e treatment. 

Chromtum, ln lis various valence states, is h~zardous to· 

man. It c~n produce lung ~umors when inhaled, and induces skin 
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sensitizations. Larg~ doses of chro~ates have corrosive effects 

on the intestinal ttact and can caue inflammation of the kidneys. 

Hexavalent chromium is a known human carcinogen. · Levels ~f 

chromate ions that show no eff.ect in man appear to be so low.as 

to prohibit determin~tiori, to date. 

The toxicity of chromium salts to fish and other a4uatic 

life varies widely wfth the speci~s, temperature, pH, va~ence 

of the chromium,. and synergistic or antagonistic effects, 

esp~c!ally the effect of water h~rdness. Studie~ have shown 

that trivalent chromium is more toxic to fish of some types 

than is hexavalent chromitim. He~avalent chromium ret~r~~ 

growth of o~e fish ~pecies at. 0.0002 mg/1. Fish, food 

organisms!and ~t~er lowe~ f~rms of aquatic life are extremely 

sensitive to chromium. Therefore, both hexavalent and 

) ' . 
trivalent chromium must be considered harmful to·particular 

fish or organisms. 

For the protection of human health from the toxic 

~roperties of chromium (except hexavalent chromi~m) ingested 

through water and contaminated aquatic organisms, the 

recommended water quality ~riterion is 0.050 mg/1. For 

'the maximum protection of hum~n health fr~m the potential 
. _i · .• 

carcinogenic.;effects of exposure to hexa~alent chromium 

through in~estion of water,and contaminated aquatic organis~s, 

the. ambient water concentration is zero. 
' . .. 

Chromium is not d~stroyed when treat~d by wastewater 

tre~tment (although the oxidatiori state may change), and will 

either pass ·through to the wastewater treatment effluent or be 
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incorporated into the wastewater ~reatment sludge. Both 

oxidation states can cause wastewater treatment inhibition and 

can also li~it the usefulness of ~~nicipal sludge.· 

Chromium not· passed through a wastewater tfe~tment plarit 

will be re tainea. in the sludge,· where it is likely to build up 

in concent~ation •. Disposal of sludges contairting v~r~ high 

conceritrations .of trivalent chromium can potentially cause 

problems in secure landfills. Incineration, or similar 

destructive oxidation proce•se~ c~n produce hex~valent chromf~m 

from lower v~lence states •. Rexavelant chromium is potentially 

more toxic than trivalen~ ~hromium. In cases where. high rates_ 

·~f .chrome sludge applicati~n on land are used, distinct growth 

inhibition and plant tissue~uptake have been noted. 

Lead _. 

Lead ingested by humans produces a variety of toxic effects 

including· impaired reproduction ability, dist~rbances in blood 

chemistry, neurological ·disQrders, kidney damage, and adverse 

cardiovascular effects. E*~osure to lead in the diet results 

.in· permanent increase. in lead levels in the botiy. Most· of the 

lead entering the body eventually-becomes localized in the 
. . .... l . 

bones whera it. accumulate~·. Lead is a ~arcinogen or cocarcinogen 

in some sp~cie~ o~ experimental animals. Lead is teratogenic 

in experimental ~nimal~~ Mut~genicity data are not av~ilable 

for lead. 
'· 

For the protection ·of human health from the. toxic properties 

of le~d ingested through water and thro~gh contaminated aquatic 

organisms the ambient water crite~ion· is 0.050 mg/i. 

Cyanides 
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Cyanld~s are among the most toxic of pollutants comm6nly 

observed in industrial wastewaters. Introduction of cyanide 

into i~dustrial processes is usu~lly by diss~~ution of 

potassium cyanie (KCN) or sodium cyanide (NaCN) in procesi 

waters. However, hydrogen cy~ni4e (HCN) formed when the 

above salts are dissolved in wat~r, is probably the most 

acutely lethal comp6und. 

The relationship cif pH to hydrogen cyanide form~tion 

is very important. As pH is lowered to below 7, mor~ than 

99-percent of the cyanid~ is pres~nt as HC~ and less than 1 

percent as cyanide ions. Thus, at neutral. pH, that of most 

living organisms, the more ~oxic form of cyanide prevails. 

·Cyanide· ions com~ine wit~ numerous heavy ~etal ,ions 

.to form complexes. The complexe~ a~e in equilibrium with 

HCN •. Thus, the stability of the metal-cyanide complex and 

the pH determine the conc~ntratio~ of ~CN. Stability of 

the metal-cyanide anion complexes is extr~mely variable. 

'Those formed wiih zinc, copper, and c~dmium are not stable-

th~y rapidly dissociate, wi~h prcidu~tion of_HCN, in near 

neutral or ~cid wa~ers. Sdm~ of ~he complexes are extremely 

stable. Cob~ltocyanide is very resistant t~ acid di~tiliation 

in the labor~tory. Iron cyanide complexes are also stable, 

but undergo photod~6ompbsition to give HCN upon_exposure to 

sunlight. Synergistic effects have been ·demonstrated for 

the metal 6y~nide co~plex~s making zinc~ copper, and cadmium, 

cyanides more toxic than an equal c6ncentration of sodium 
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cyanide~ 

The toxic mechanism of. cyanide is essentially an 

inhibition of oxygen metabolism, i.e., rendering the tissues 

iricapable of exchanging oxygen. The cyanoge~ compounds are 

true noncumulaive protoplasmic poisons. They arrest the 

activity of all forms of· animal lif~. Cyanid~ shows a very 

specific type of toxic action. It inhibits the ~ytochrome 

oxid~se system. This system is the orie which facilitates 

electron ~ransfer from reduced metabolites to molecular 
. ' ' 

oxygen. The human body ca~ convert.cyanide to a non-toxic 

t~locyanate and eliminiate it. However, if the quantity of 

·~ya~ide ingested is too great at one time, the inhibition 

of oxygen utilizati6n proves fatal before the deto~ifying 

reaction reduces the cyanide concentration to a safe le•el. 

-Cyanides. are more toxic to fish than to lower forms of 

~quatic organ~sms such as midge.larvae, crustaceans, and 
\ . 

mussels. Toxicity to iish is a' function of cheml~al f~rm 

and concentration, ~nd i~ influenced by the rate of metabolism 

' (temperature), the .level of dissolved ox7gen, _and pH. In 

laboratory studies free ~yanide conceritrations ranging from 

O.OS to 0.15 mg/1 have beeri proven to be fatal to s~nsitive 

i 
fish speci•s including trout, bluegill, arid fathead minnows. 

Levels above 0.2 mg/1 are r~pidl~ fatal to most fish species.· 

Long term sublethal concentrations of cyanide as low as 

0.01 mg/1 have .been shown to affect the ~bility of fish to 

function normally, e.g .• , reproduce, ~row, and swim. 

For the protection of human health from the to~ic 

properties of cyanide ingested th~ough water and throguh 
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contaminated aquatic o~ganisms, the ambient ~ater quality 

criterion is determined to be o.2oo mg/1. 

Tetrachloroethylene 

Tetrachlor~ethylene is highly toxic via ingestion and 

moderately toxic via inhal~tion and skin ~b~o~ption as well as 

being-·carcin~genic. Tetrachloroethylene has a vapor pressure 

o.f 19 mm Hg at 20°C. It is insoluble in water but s6luble 

in organic solvents. Because tetrachloroethyiene is 

volatile disposal of this. ~aste is an unc6nirolled manner 

poses risks to human health by all routes. of exposure. 

'The prinicipal· toxic effect of tet~achloroethylene on 

h~man• is central nervous syste~ depression when the c6mpound 

is inhaled. Headache, fatigue, sleepiness, dizziness. and 

sensations of intoxication. are reported.· Sev.erity o.f 

effects increases with vapor concentration. High integrated 

exp6sure (concentration ti~~s duration) pr~duces kidney 

and liver· damage. Very-limited data on tetr~chloroethylene 

ingested by laboritory ani~als indicate liver damage occurs 

when PCE is administered by that route. Tetr~¢hloroethylene 

tends to distribute to fat· in mammalian bodies. 

One report found in the literature suggests, but does not 

conclude,' that-· tetrachloroethylene· is teratogenic •.. Tetrachloro-

ethylene has been demonstr~ted to be a liver carcinog~n in 

B6C3-Fl mice. · 

For the maximum protection of human health from the 
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. 1. 

potential carcinogenic effects of ~xposure to tetrachlotoethylene 

through ingestion of water •nd contaminated aquatic 9rganisms 1 

the ambierit water concentration is zero. Concentrations of 

.tetrachloroethylene estimat~d to ~esult in additional life

time cancer risk levels of lo-7, lo-6, and lo-5 are 0.000020 

mg/1, 0.00020 mg/1, and 0-.0020 mg/1, respectively. 

Toluene 

Toluene is moderately toxic by ~ngestion and inhalation. 

'Because toluene is both water soluble -and· volatile, .it may pose 

a threat to human health by both exposure ~outes 1 respectively. 

Toluene is volatile (vapor pressure of toluene is 36.7. mm, at 

· 30.,.C); handling and disposal of the waste may th.us pose_~~:a.n 
.. :·:- ... ·' .•. ~ .. 

inhalation hazard. If the ~a~te is disposed in ~n unsecured 

landfill the toluene may be solubilized from the wast~ (the 

. water solubility o~ toluene is 535 mg/1, and it is mi~cible 

with a variety of organic solvents) by rainfall and contami-

nate underlying potable ~roundwater sources ·wi_th may pose 

a hazard to human health when _the water is ingested • 

. Mos~ data on the effects of toluene in h~man and other 

6ammals have been based 'on .inh~l~tion e~posure or dermal contact 

studies. There appear to be no reports of· oral ~dministration 

0 f t 0 1 u en e.:__ 0 ri human subject s • A lcirtg term toxicity study on 

female rats ~evealed ~o advers~ ~ffects. on· growth, mortali~y, 
. . 

appearance and behavior, o~gan to body weight ratios, blood-
-·. . 

. . ' 

urea nitrogen level, bone .marrow counts,· peripheral blood 

counts,· or morphology of major organs. The effects of inhaled· 
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toluene on the central ner~ous system, both at high and low 

concentrations, have beeri studied in hu~ans and animals. 

~owever, ingested toluene is expected to be handled differently 
' 

~by the body because it is absorbed more slo~ly and must first 

pass through the liver b~fore reaching the nervous system. 

Toluene is extensively arid rapidly metaboli~ed in the liv~~. 

One of th~ principal metabolic pro~ucts·of tolu~ne .is benzoic 

acid, which itself seems to ha•e little potential to produce 

tissue injury.· 

ioluene has been found in fish caught in harbor waters in 

the vicinity of p~troleum ~nd petrochemical plants. B1oconcen-

tration studies have not been conducted, but bioconcentratioti 

factors have been calculat~a on the basis of the octanol-water 

partition coefficient. 

~or the protection of human health from the toxic properties 

of toluene .ingested through water and through contaminated 

aqua·tic organisms, the ambient water criterion is determined to 

be 1'2.4 mg/1. 
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VI. Response to Comments to the P~oposed Rule 

Several commenters ~esponding to the p~oposed Haz~rdous 

Waste GuidelineR and Regulations (43 FR 5Rq46,.December 

18 1 1978) objected to the category."pai~t wastes" which 

appeared in §2SO.l4(a) as a hazardous waste. 
I 

The main 

o b j e c: t 1 on was that . the c: at ego r y was over· 1 y broad • I n 

respons~. EPA has been mor~ _specific in its listing of 

paint wastes. The two wastes listed in this documertt are 

generated by a nunber of industries engaged in iridustrl~l 

painting. As EPA obtains more information· on paint waste9, 

additional generi~ ~ateg~ries may be ad~ed to the hazardous 

· ·w a s t e· 1 1 s t • 
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LISTING BACKGROUND DOCUMENT 

CHLORINE PRODUCTION 

BliNE PURIFICATION MUDS FROM ~HE MERCURY CELL PROCESS 
IN CHLORINE PRODUCTION WHERE SEPARATELY PREPURIFIED 
SRINE IS NOT U~ED (T). 

WASTEWATER-TREATMENT SLUDdES FROM THE MERCURY CELL 
PROCESS_IN CHLORINE PRODUCTION (T)·~/ 

SUMMARY OF BASIS.FOR LISTING 

The solid wastes of concern in this document are muds 

from brine-purification an~ wastewater traatm~nt sludges 

from the mercury 6ell process in chlorine production. The 

. . ". "".-:~·.-:;,_"'r-/j\.-~-. ·'·;·$·_:.: : 

toxic· co~~tituent of concerti in thes~ wast~s is"th~··heavy .. 
metal mercury. 

The Administrator his determined that mercuty-bearing 

sludges _and·muds resulting' from· the mercury cell process. in 
. . 

chlorine p~oduction are solid wastes which may ~ose a sub$tantial 

present or potential hazard. to humari health or the environment 

when improperly transported, .treated, stored, disposed of or 

otherwise managed, and which theref6re should be subject to. 

appropriat~ management requiiements under ~ubtitl~ C of 

RCRA. This conclusion is based on the following considerations: 
'• 

1. These~w~~tes ar~ generat~d in lar~e quantities and 
con~ain.si~nificant concentrations.df mercu~y. At·the· 
present,time appro~i~~~ely 42,000 kkg of hazardous 
mei~ury~bearing wastes are geneiated ea~h y~ar. 
Thes~·wastes are c~lculated to contain ab6ut 600 kkg of 
mercury. Large quantities of this highly toxic poll~tant 
are thus available·for environmental release~ 

2.. These waste~ have been invol~ed ih ~ number of serious·· 
damage incidents, demonstrating empirically that improper 
waste management may result ih substantial environmental 
hazard. · · . . 

~I This waste stream: was n6t included in the initial listing, 
and is being init~~liy proposed in the present document. 



II. SOURCES OF THE MERCURY AND TYPICAL DISPOSAL PRACTICES 

A. ·!~tr~ Profile 

. Twenty-seven facilities, located in 16 states, are 

engaged in chlorine and either sodium hydroxide or potassium 

hydroxide manufacture Using the mercury c~ll process.<.1,2) 

·These facilities are identified in Tabl•s 1 and 7• In 1979, 

their mercury cell production c~pacity was re~orted as ranging 

from 36,000 to 272,000 kkg per year.(2) 

B. Manufacturin~ Process (Modified from Reference 1) 

In the mer~ury cell process, rock.oi evaporated salt 

is dissolved in recycled brine or in fresh ·wat~r in agitated 

tanks to for~ a saturated salt brine. Iri plant~, not using 
u 

prepurified salt--most of the plants using this· process-~ 

this brine is pur~fie~ by adding soda ash and sodium hydroxide,. 

and in some cases barium salt•, precipitating barium sulfate, 

and calcium and magnesi~m· impurities of the salt as the 

carbonate and hydroxide, respectively. These are removed by 

. ' 
.settling and filtration~ these filtered muds (A in Figure 1) 

constitute one of the wastes of concern. · The purified brine is 

then fed to the electrolytit mercury celLs, where it is decomposed 

.*/Six facilities (listed_i~·Table 2) use evaporated rock 
ialt already purifie~ in on-site diaphragm cell oper~tion~, 
these plants do not perfo~m significant purification, and 
therefore do n~t ~enerate mercury-containing brine muds •. 
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'l'ABLE l 

FACILI'l'IES PRODUCiNG MEH.CURY-BEARING BRINE PKEPARATION/PIJRIFICA'l'ION MUDS. 

HAZARDOUS BRINE MUDS 

S'l'ATE 

Alabama 

.Delaware 
Georgia 

Illinois 
Kentucky 

Louisiana 
Maine 

New Jersey 
New York 

No. Carol. 
Ohio 

Tennessee 
Texas 
·washinqton 
West Va. 
Wisconsin 

. FACILITY 

··.::-
Diamond Shamrock, Mobile 
Diamond Shamrock~ Mus.sho. 
Stauffer Chern. , LeMoyne 
Diamond Shamrock,· Del.City 
Linden Prods., Brunswick 
Olin Corp., Augusta 
MonSanto Coe 1 Sauget 
B.F.Goodrich, calvert City 
Pennwalt Corp., "- " 
Stauffer Chem., St.Gabriel 
International Minerals, 
Orrington 
Linden Products, Linden 
~oker Sobin, Niag. Falls 

Olin Corp., Niag. Falls 
Linden Products, Acme 
IDternational.Minerals, 

. . 
Ashtabula 
Olin cOrp.; Charleston 
Alcoa, Point Comfort 
Georgia Pacific, Bellinqham 
Linden Products, Moundsville 
BASF, Wyandotte, Port Edwards 

ROCK SALT 
SOURCE 

Louisiana 
IDuisiana 
Louisiana 
New York 
Louisiana 
IDuisiana 
Kansas 
IDuisiana 

. Ohio 
IDuisiana 
New York 

New York 
New York and 
Sask.Kcl(b) 
New York 
Louisiana 
Sask. KCl 

Tennessee 
IDuisiana 

CHLORINE CAPACITY 
103 kkg/yr ( 2) 

38 
142 

50 
139 

98 
100 
40 

116 
109 
150;' 

72 

131 
59 

80 
54 
36 

227 
153 

Prepurif. evap. 83 
w.va. 87 
Michigan 64 

2021:1 

/Clii,ORINE CAPACITY 
(kg/kkg)(10,1) 

10 
10 
10 
20 
10 
10 
20 
10 
30 
10 
20 

20 
25 

20 
10 
30 

30 
10 . 
0.7 
45 
45 

a) 'nle amounts of hazardous br-ine muds generated were calculated by multiplying the plant 
(Reference 12) by the amount of brine muds generated per kkg of chlorine produced. 

annual 

TOTAL, DRY BASIS 
. (kkg/year) 

380 
1, 420 

500 
2,775 

980 
1, 000 

800 
1, 160 
3,265 (c) 
1, 500 
1,440 (c) 

2,620 (c) 
1,474 

1, 600 
540 

1,088 (c) 

6,803" 
1,530 

58 
3,911:1 
3,020 (c) 

37,871 

capacity . 

b) ~lls facility uses New York rock salt and Saskatchewan potassium chloride salt in approximately equal proportions. 
~lese salts generate iOkg and 30 kg. of hazardous brine muds respectively per metrlc ton of chlorine produced. An 
average valUe Of 25 kg WdS used. 

c) These facilities segregate the two waste streams A and B of Figure 1. 

-3-



·-, 

.-... 

Table 2 

FACILITIES WHICH DO NOT PRODUCE MERCURY~BEARING BRINE MUDs.(a) 

STATE 

. . . 

:·;_lJ>,~f:_t: ' . 

FAC~LITY. 

MERCURY CELL
CHLORINE CAPACITY 

1 o3 k kg/y·r-< b) 
' . . 

SALT SOURCE ' 

--------· --------------------------------------------------------------------------
'Alabama 

Louisiana 

New York 

Texas 

West Va •. 

Olin Corp., Mcintosh 

BASF Wyandotte Corp.,-, Geismar 

PPG, Lake Charles 

Linden.Products, Syracuse 
Syracuse( c) . 

Diamond Shamroc~, La Porte 

PPG, .Natrium 

163 Alack Warrier 

. 136 Louisiana 
.. 

272 Louisiana 

59 New York State 

181 Louisiana· 

109 West Virginia_ 

-----
920 

(a) These facilities use pure salt obtained froni on-site ci_iaphragm, cell operations.· 
N~ haz~i~oua brin~ brine p~ep~r~tion/purlfication mucis are generated at 
these plants because no purification_ step is .needeci. 

(b) Inform~tion from Versa~, Inc. files. 

(c) Since 1970, t~is facility has been using-pure salt from diaphragm cell opera
·tions. ·However, piior to 1970 brine purification operations·were.conrlticted 
in the mercury cell circuits so that so~e of the·accumulaterl wastes from 
this site may be hazardous. - .-;:-~,,.:1 . 
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by electrolysis- to produce chloririe ~nd sodium amalgam. The: _spent 

brine from th~·mercury cells is dechlorinated .and approximately 

94\ is returnad~ (recycled) to the initial brine make-up for 

resaturation1 ~he r~mainder is discharged to wastewater treatment. 

Since some of- the feed of the brine purifier is a mercury 

bearing recycle stream from th~ ·electrolytic cell, the muds (A 

in Figur~ 1} resulting irom b~ine purification are contaminated 

W"ith mercury. 

In.all plants, the depleted purged brines· from the electro

lytic ~ell, together W"ith two ~ther waste ~trea~s generated from 

ancillary pro6esses,·are channeled to ~~ste treatment. Wastewater 

treatment-generates sludges (B.in Figure 1) in amou.~ts averaging 2.

kq of sludg~ per kkg ~f ~hlori~e product.(l} T~ese.wastes, which 

co~tain about· 15\~ mercury (as merciric sulfide} constitute the 

second waste of concern.** 

The mercury leaving· the cells in the form of sodium mercury 

a~algam is sent to de~uder~ where the amalgam is decompos~~ at eo•c 

by the addition of deioni~ed ~ater. Water r~acts with the sodiu~ 

me-rcury amalgam to produce 'a 50 percent solution of sodium 

*Thi~ conclusion i~ estimated fr~m the ~ollo~ing fa6to~s: 
(1) approximately 52 kkg of brine are used per kkg of 

chlorina: .. produced<3>,· about 3ioo kg (6%, Fiqu~e 1) 
are pur·qe~~~:.~·>. These. brines c~ntain about 20 ppm_gf 
mercurY,_:~})-.• ~ . .-.:.- Thus, 3,100 kg br.1nes/kkg Cl 2/x20xl0 kg 
mercury/;,;:k-kg,brine •. 0.06 "kg mercury. Since these are 
crude e~~imat~s, this figure is rounded to 0.1. 

( 2 >. It i s est i mat ·a d that about 0 • 3 k g o f mer cur ·y a r e 
spilled per kkg of chlorine produced~(23) 

(3) It is e~timated that.~bdut 1.7 kkq of filter ~esidues 
and occluded·water are generated p~r kkg ot chlorine 
produced~ . .. . _ 

Thus the treatment sludges total about· 2~0 kg ~er kkg of 
chlorine• of this total 0.3 kq; or 15\, is_~etcury contami
nated. 

**The waterborne waste st~eam does not contai~ sufficient 
mercury to. be of regulatory concern. 
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hydroxide* essentially. free of sodium chloride. This solu

tion is filtered ~o recove~ entrain~d mercury. The waste 

fro~ the filtration step i~ sent to wast~water tre~tment, 

where me~cury precipitates into.th~ treatment sludqe (str•am 

B). Ertt~ained mercury is removed from the hydrogen generated 
. . 

in.the denuders, and returned ~o the electiolytic proce•s· 

After removal of mercury, the hydroge~ is either compressed 

for sale, used on-site, or used as a fuel. The chlorine gas 
I 

collected in the elect~olytic cells i~ cooled to conden~e out 
, I 

excess water vapor. This st~eam, which.~s essentially f~ee 

of mercury, is sent to waste treatment. The partially dried 

~hlorine is then scrubbed with 98 percerit sulfurit acid to 

' remov~ the rest of th~ entrai~ed water vapor arid i~ collect~d, 

compressed and liquified. 

c. Waste Generatidn 

.The wastes of intere•t in this d6cument are muds that 

result from the t~eatment of r6ck salt and recycl~d depleted 

brine, and sludges generated by'the treatm~nt of purged, 

depleted brines and ancillary wast~ streams. Twenty one. 

facilities generate both o~ these wastes. six other facilities, 

(those ·which use .. prepilrifi!!d salt). do not generate brine 

purifi.cation muds- (waste A, Figure 1)'. 

*Potassium hydroxide· is produced in plants usirig potassium 
chloride as raw material· 

.·-7-



The source of mertury in the b~ine purification muds is· 

the recycled brine from the electrol-ytic cell _(which ml!rcury 

is ~emoved in the purifi~ation process step). 

These brine preparation muds contain substantial con-

centrations of mercury, either in ele~ental form or as the 

Available data, in fact, indicate that 

the concentration of mer~ury ii these muds ra~ges fro~ 500(12) 

to 200,0 ppm ( 13,14) of mercury. Total potential mercury 

loadings are likewise substantial: the 38,000 tons of hazardous· 

brine preparation and purific~tion muds generated each year 

(Table ~) are calculated to conta~n 19 t6 76 kkg of mercury. 

It should be noted that the amount of :muds produced 

depends on the source of the salt us~d as raw mat~rial.(ll,l2) 

As indicated in Table l, facilities using salt from the 

Texas-Louisiana salt dome generate about 10 kg of brine mud 

per kkg of chlorine. Plants usin~ other salt sources generate 

brine muds in amounts ranging from about 20 kg per kkg of 

chlorine (salt from Kansas and New York) to 45 kg per kkg 

I 
chlorine (~alt from Michigari and West Virginia deposits). 

All the above ~uoted figures are on a dry-w~ight basis~(l,l0,11,12) 

Th~ sludges resultin~ fro~ waste~ater'treatm~nt 

consist mainly·.- of mercuric sulfide. Approximately 4,~00* 

*Calculated from mercury ce11· chlorine production data for 
1977(3) and treatment sludge data in Figure 1: 212Bxl03 kkg 
chlorine produced/year x ~ kkg sludge waste/ 1nJ kkg chlorine 
a 4256 k~g sludge waste •. 

-a-. 

., 
I 



kkg of this waste containihg 15% merc~ric sulfide (equivalent 

in total to 645 kkg of mercury) are generated ~ach year. 

Therefore, a total of approximately 42,000 kkg of ~azardous 

mercury-bearing was~es containing as much as 620 kkg of mercury 

are ge~erated annualiy from the mercury cell.proces~. This 

estimate is reasonabl~ in vie~ of the reported 846 kkg of 

mercury lost to the environmen~ as wastes and air emissions 

fot ~his i~dustry in 1965.(15) 

o. Waste Management (1,11,12) 

Of the 21 plants generating both listed waste streams, all 

but five combine their wastes ~rior to treatment. One plant 

re~orts all mercury-cotitaining w~stes, eight others retort 

only the mercur~-rich wastes, a~~ of these eigh~, four store 

these wastes in· drums until decisions are made on final 

disposal. One_plant ~ends sludges to contractbrs for recovery. 

This latter disposal met~o~ is occasionally used by other 

facilities. Nine plants now use on-site pond storage of 

sludges; and seven use on-site landfill. Four plants sen~ 

wastes to contractors for secured landfilling. Several plants 

e~ploy combinations of these treatment and disposal t~chniques.!/ 

!/ One plant~ utilizes a relatively new system for recovery_ 
• of mercury fr~m~virtualiy all mercury bearing wastes. Treat

ment 9f contaminated wastes with sodium hypochlorite leaves 
wastes with a residual mercury content of less than 40 ppm. 
This treated waste is then disposed of by landfilling. This 
waste recoyery process is capable of treating both brine mud.and 
treatment ~ludge~, afid of recycli~g recovered mercuric chlotide. 
However, its applicability i~ limited by cell design and water 
balance consideration~. - ., 
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II. DISCUSSION OF BASIS FoR· LISTING 

A. Hazards Posed by the. Wast"e 

The two lisied wastes •re of regulatory concern because 

of their contamina~ion with the toxic heavy metal mercury. 

Brine preparation and purificat~on muds are reported to contain 

as _much ~s 2000 p~m of mercury, and treatment sludges contain 

ab6ut 15.0\ mercury. Moreover, very large amount~ of these 

wastes '<42,000 kkg) are gEmerated. . . . Mercury is ~ighly toxic 

to a wide variety of organisms, includi_ng man, and can accum-

ulate in biological organisms in its various forms. 

These wastes have been involved in a number of d~mage in-

cidents, ~emonstratiri~ empiricAlly that improper m~nagement 

of these wastes may cause substantial harm. These damage 

incidents are describ.d below. 

• The Ol~n 10~nd Street Landfill, Nia~ara Falls, Niagara· 

County, New York. ( 4) 

From mid 1948 to September, 1970 Oli~ Chemical Cor-

poration utilized a landfill for the disposa~ o~ chemi~al 

wastes·from its Niagara_Falls plant. These wastes 

includ~ brine sludge from a ~ercur~ cell chlor-alkali 

plant plus other wastes such as chlorinated organics, 

li~e wastes, ~Mu wastes,· fly ash,. black cake wastes 

' (sodium chloride, sodium chlorite, sodium.chlorate, 

carbon, calcium carbonate, calcium hydroxide), graphite 

from ~lectrolytic c~lls ~nd concrete cell bodies, together 

-10-



with a limited amount of research materials. This land• 

fill ~s located in ~· subu~ban section of Niagara Falls, 

New York, contiguous to th~ northern shore of the Niagara 

River. When it was closed, .the landfill was "secured" by 

covering th~ waste with a soil cover, establishing vegetation~ 

and by constructing a dike ~long the Niagara River.· 

In 1978, a s~rface and groundwater sampling program was 

initiated at the landfill site by RECRA Research Inc. and 

WEBRAN Engineering Corpoiation<3) to provide both baseline 

.water quality data arid sufficient iriformation to assess the 
·c\·, ..... ·~··· 

impact of ,previous d.is_l)osal operations at the site. The 

·program included the analysis of wate~s £rom the various 

groundwater regimes encountered on site, and of grab samples 

of surface waters. from the Niagara River. In view of the 

I 

fact that the EPA National Interim Primary Drinking Water 

Standard for m~rcury is 2 ug/1, pertinent results indicated 

seriotis mercury contamination: 

1) On one o~ the two dates on which samples were 

taken, all reading~ for the s~x Niagara River 

sur~ac~ grab samples (taken downstream from the 

furt~est upr~ver point where the landfill borders 

th~·river) contravened the Drinking Water Standard 

in every case, with values ranging ~rom ~.7 to 15 

ug/1• ~On the s~cond date, thete was no significant 

-11-' 
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difference in concentrations up- and down stream 

from the landfill sit~. On this- date, stormy conditions 

prevailed, and th~ river flow was ~uch above normal. 

2) Water samples were taken from the fourteen piezo-

meters located in the saturated water zone in the 

landfill· Soluble mercury readings ranged from 

non-detectable values to 40 ug/1, with the bulk of 

the reading•_ranging from 3.9 u~/1 t6 11 ug/1· 

Out.of 14 samples taken, 13 contravened the Drinking 

Water Standard. 

3) Contiguous to the saturated water zone of the land-

fill is a ·semi-confined aquifer of alluvi~l deposits. 

Water samples were taken from piezometers located 

in the alluvial d"epo.sits aquifer. So 1 uble mercury 

readings ranged from non~d~tectable to 35 ug/1·. 

These data are believed to indicate that ieachate 

from the landfill has migrated to this zone. 

·• The Newco Solid Waste Mariagement Facilities~ Niagara 

Falls, New York (5,6) 

At this disposal site, Olin is currently disposing 

of ·brine sludges emanating from its mer~ury chl~r-alkali 

process. - (This site has been used as a· waste disposal 

area for over 80 years.) An evaluation was performed of 

the presence, movement, and quality of groundwater at 

this faciility, and the ~ata ~ere incorpor~ted in a 

Draft Environmental Impact St.tement for the State of 
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New York.(5,6) Elevated levels of mercury (6.6 ug/1) 

have been found in the lea6hate of mercu~y-contaminated 

sludges that have been disposed of in the landfill· 

• In another damage incidentC16) Ci~:tvolving an inactive 

o· 

chloralkali !acility n~t 6~herwise ideptifi~d in th~ 

lit~rature), leaching of mercury from the solid wastes 

from the faciiity caused elevate~ levels of mercury in 

downstream watet, ·S~spe~ded ma·tter, and.bottom sediment. 

About 39 kg of me~cury are lost to water from this 

unlined lagoon each ye~r~ Concentrati6n of mercury in 

water and suspende~ matter immediately down~tream from 

.the plant site are about 20 times higher than immediaiely 

upstream. The silt-clay fraction o£ bottom sediment 

immediately dowristream of the plant site contains up to 

200 times as much merc~ry as the similar sediments collected 

imme~iately tipstream fro~ this fa~ility~(l6) 

Contamination of Surfac~ Watet from an Alkal~ Proces~ing 

Plant in Saltviller Virginia(2ll: 
.. , 

In another damage in.cident i.nvolving the 01 in 

Corporation, an alkali pr~cessing plant· generating the wastes 

listed in ~his document (and othe~ industrial waste) disposed 

of these wast~s in a series of lagoons locat~d on the No~th. 
. . 

Fork of the Huston River in Saltville., Virginia •. Although 

the site ~presently owned by Olin). ceased operating in 1972, 

wastes· continue· to leach from the disposa.l. lagoons. Mercury 



continues to enter the H~lston River both from the site .of· 

the chlorine plant and from disposal lagoons used for disposal 

of ·chlorine production wastes. The grounds where the cell 

b~ilding·once stood are esiimated to contain some 220,000 

lbs. of mercury. Clean~p costs are estimated ~t $32-$40 

million. 

The incidents describedj as st~ted, dem6nstrate that 

mer~ury wii1 migrate from this waste in haimful concentrati~ns 
. ' 

and reach environ~ental receptors causing substantial harm 
. . 

unless proper management ii assur~d· 

There are also other factors which warrant listing th'ese 

wastes ·:as. ·-hazardous. Transportation of. these wastes to off-site 

,-
disposal facilities., a management pra~tice utilized by' several 

( manufacturers, increases th~ likelihood of mis~anagement of 

·these hazardous wastes, for example, due to improper handling 

during transport, .or failure io reach the intended destination. 

A transport manifest system, combined with designated standards 

£or the mana9ement of these wa~tes will gr~atly reduce their 

availability to do harm to ~uman beings and the environment. 

The quantity of these wastes generated is ~n additionai 
. . . 

factor of concern. As indicated above, these wastes are gene-

rated in large quan~iti•s (42,000 kk~ of waste ~er y~ar, 

con~aining 70~ kkg of mercury). orider improper disposal conditions, 

large amounts of mercury are_thus available for environmental· 

release. The large quantities 6f this contaminant poses the 

danger of polluting large areas of ground and surface waters. 
{ 
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Contamination .will also occbr ov~r long periods of time, 

since elemental mercury persis~ indefinitely •. Since l~rge 

amounts of pollutants are available for environmental loading, 

the atten~ative capacity of the environment surrou~ding ~he 

di~posal facility ciould also be reduced or used up due to _the 

large quantities of pollu~ants available. All of these con-

siderations increase the possibility of environmental exposure 

to the harmful constituents in the wastes. 

B. Health and Ecological Effects 

The various forms of merc~ry are interconvertible under 

most environmental conditions. They are toxic to. a wide 

variety of organisms, includin9 man,(9) and are known to 

accumulate i~ biological organisms.C9) In humans, mercurials 

have been associated with neurological disorders, sensory 

impairmant and tremors. Prenatal.· exposure can result in 

impaired brain development .and psychomotor disorders. 

Organic mercury co~pounds inhibit f~rtility, ~nd are more 

toxic than inorganic forms; 0.1 ug mercury/1 is toxic to fresh-

water crayfish.(l7) Mercury is bioconcentrated 63,000~fold 

i~ fathead mLnnows foraging under laboratory conditions 

resem.bling.those in the field.(18) EPA estimates 200 

ug/day as tha-aqceptable daily intake and, in 1973, recommended 

2 ug/1 as a drink~~g water stan~ard (19), in 1979 a ten-fold 

reduction ~as further recommended (20). EPA has also recommend~d 

fresh water criteria as follows: 0.064 ug/1 for inorganic 

mercury and 0.016 ug/1 for .methyl mercury (19). Additional 
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information on the adverse effects of mercury on human health 

and the environment are documented in Appendix A. 
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CHLORINATED HYDROCARBON WAST~ FRO~ THE PURIFICATION STEP 
OF THE DIAPHRAGM CELL PROCESS ·USING GRAPHITE ANODES IN 
CHLORI~E PRODUCTION (T) 

·I. SUMMARY OF BASIS FOR LISTING 

Chlorinaied.hydroca~bons are generated during?ptoduction 

of chlorin~ in diaphragm ce~ls w~th graphit~ anndes. 

PUr i f i C a t i 0 n , _r e S U 1 t S i n ·S e p a r a ,t i ci n 0 f t h e C h 1 0 r i n a t e d 

hydrocarbon waste from the p~oduct. The Administrator has 

deteri:tined that this waste- is· a solid w·aste which may pose a 

substantial haiard to h~man health and the environment when 

~mproperly transported, treat~d, stoted, disposed 6f or 

oth~rwise managed, and which· therefore should be subject to 

appropriate management requirements under Subtitle C of RCRA·. 

This conclusion_is based ~n the follciwing considerations: 

1. The wast~ contains sii~ificant concentration~ of the 

toxic compounds chlo~oform, carbon tetrachloride,-

~exachloroethane, trichloroethane, tetrachloroethylene, 

dichloroethylene, and 1,1,2~2-tetrachloroeth~ne. The 

Agency's Car~inogenic:Assess~ent Group has found that 

chloroform~ carbon tetr~chloride, tetrichloroethylene 
<, 

arid ~,1,2~2-tetrachl~roethane exhibit substantial 

evidenc~ of carcinogeni61ty. 

2. ~ypical management prac~ices include dee~ well injection 

and incineration. Landfilling has al~o been employed as 

a di s,posal met hod. If these practices are unregulated, 

hazardous substances could be .. ··rele:ased _,to the environ-. 



ment. Improper construction or operat~on of a de~p 

weil could cause leakage of the waste from the well 

into usable aquifers; inadequate incineration can ~esult 

in the generation of highly toxic combustion products 

su~h as phosgene •. Unc~ntrolled landfilling may result 

in migratlon ·of-hazardous substances to air and ground 

~nd surface waiers. 

3. ' Most of these compoun~s ·have significant migratory 

potential and have' proven mobile and persist~nt in 

actual damage incidents caused by imp roper waste 

ma nag::.men t. 
A 

II. SOURCES OF WASTE AND TYPICAL DISPOSAL PRACTICES 

A. Industry Profile· 

Chlorine i~ produced by electrolysis of brine. It 

is used in the pulp and paper- industry, plastics, water 

treatment and ma.nuf~cture of organic and inorganic chemicals. 

About 75 percent of all chlorine manufactured in. the Unit~d 

Stat~s i~ produced by the di~phragm cell pro~ess.(1) . Approxi-

mately 32 plants use diaphragm cells; of the~e, six plants 

that utili~e graphite anodes ~enerate chlorinated hydrocarbon 
. . 

contaminants.•(!) Locations and production capacities of the 

·six ate give~ in Table 1~~2) 

B. Manufacturing Process(l,3) 

Brine is pu~ified by precipitation of metals' before 

being sent to the diaphragm c~ll. Separation of solids during 

*Graphite anodes predominated in the pasti· but in recent 
years most plants have replaced them with m•tal anodes.-

-2-
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Table 1 

FACILITIES GEN!RATING CHLORI~ATED HYDROCARBON BEARING WASTES 

PLANT/LOCATION 

ICI Americas 
Baton Rouge, LA 

Dow Chem.ical 
Xidland, ~ich. 

Vulcan Materials 
Denver City, Tex. 

Champion Pro4cicti~n:· 
Canton, N.c. 
Pas·edena, Tex 

PGG Industries 
B a ·r be r t on , 0 h 1 o 

-3-

PRODUCTION 
CAPACITY 
103 KKG/YR 

156 

.256 

121 

26 
. 20 

100 

' ' 



purification gene~ates waste brine muds; the. Agericy has rio 

data at this time t6 indieate that ihe brine muds are-hazardous 

T~e purified brine is heated, brought to saturati~n by the 

add i t,i on of sa 1 t and acidified • The saturated salt solution. 

is then electrolyzed in the: diaph·ragm cell to form chlorine, 

hydrogen and ~6dium hydroxide. Chlorine is liberated at the 

anode, and hydrogen and s~dium h~droxide ar~ produced at the 

cathode. Reaction of chlorine with carbon~ceous materi~ls 
. . 

in the graphite anode results in the preseuc~ of chlorinated 

hydrocarbon contaminants in the chlorine pr~duct. 

The hydrogen is ~urified artd either sold, vented to the 

atmosphere or burned. The sait solution, which has been 

decomposed to approximately half its original concentrati~n,· 

is partially e~apo~at~d to· i~ctease the soditim hydroxide 

concentration. During evaporation, most of the sodium chloride 

precipitates from the solution ari~ is recov~red iri s~lt 

separators.' After filtration and washing, the salt is recycled 

to initial brine preparation. 

Chlo~ine is recovered from the cell ~nd .cooled to remove 

water and other impurities.· The condens~tes aie discharged 

or recycled io.th~ brine pu~ifier. After ·cooling, the chlorine 

gas is scr~bbed with acid to re~ove residual water vapor. 
I 

The gas 1~ then compressed ~nd-c6~1ed to ~30°C to -45°C. At 

these temperatures the chlorine li~uefi~s ~nd is pumped to 

steel storage tanks. Some further purification is performed 

during the coolirig and liquefaction process. The chlorinated 
. . 

hydrocarbon waste. of concern is liquefied. from the chlorine 

-4--
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gas stream during· purification •. Figure 1 illusirates the 

pro~ess. 

The Agency is concerned that wastewaters from clean~out 

of the diaphragm ~ell and from caustic ev~poration and salt 

recovery operations and sludges resulting from tre~tment of 

these w~stewaters may also be hazardou~ because they contain 

significant amounts of lead. The Agency currently does not 

have sufficient information .on the concentrations and the 

migrat6ry potential of the l~ad in these wastes, but they ~ay 

be listed as hazardous at some time in the f~ture. Generators, 

how~ver, must determine whether this waste is haz~r~ous ~ursuant 

t~ §262.11 of the S~btitle c·regtilations. 

C. Waste Generation and M~nagement (4) 

As mentioned previously, chlorinated .hydrocarbon 

contaminants_arise primarily fro~ the reac~ion of chlorine 

with carbonaceous matetials in the graphite anode. Reaction 

of chlorine with oils and greases in the equipment and other 

hydrocarbons present in the system also contrihutes slightly 

~o the generation .of the~e contaminants. The chlorinated ' 

hydrocarbon contaminants are liquified from the chlorine gas 
. I . 

stream during,~purifica~ion id amounts up to·l kg per kkg of 

chlorine product. 

Mana~ement practices vary. Vulcan Materials Co. 

disposes of the chl~rinated hydrocarbon waste by deep well 

injection, and ICI Americas Ltd. incinetates its wast~. 

-s-
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Champi~n International Corp. and PPG Industries, Inc., which· 

landfilled part of their wastes in. sealed drums prior to 

1977, apparently do not remove th~ ~hlorinated hydro~ar~on 

contaminants from- the chlorine product at this time. Dow 

Chemical~s management practices aie n~t known. 

III. DISCUSS!ON,OF BASIS FOR .LISTING 

A. Hazards Pose by the Waste 

The constituents of the chlorinated hydrocarbon 

waste in~lude the following (1): 

Com~ound Identified 

chloroform 
~arbon tetrachlori~e 
hexachloroethane 
pentachloroethane 
t r i.e h lor oe thane 
~etrachloroethylene 
dichloroethylene 
·1,1~2,2-tetrachloroethane 

Weight (%) 

73.7 
10.9 
~.0 

1.3 
1.0 
·o. 6 
0.3. 
o.s 

Clearly, the waste contains substantial amounts of organic 

com~ounds believed to be toxic and carcin6genic. Thus, in 

light of these constituents' hi~~ migratory p~te~tial and 

their ability to p~rsist iri the environment, improper 
. . . . 

management of. this waste is likely to lead to substantial 

hazard. 

Many of the constituents of concern ·have high vapor 

pressures and thus could po~e a s~bstantial hazard t~ hu~an 

health and the environmerit via an air exposure pathyway if 

the waste is im~roperly ~anaged. Evidence available to 
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EPA's Carcinogen Assessment Gtoup indicates that chloroform, 

carbon tetrachloride, a trichloroethane isomer, tetrachloro-

ethyl~ne, and 1,1~2,2-tetrachloroethabe are carcinogenic. The 

Agency b~lieves that the seve~ity of the advers~ health effects 

associaied with exposure to these constituents provides a 

sound b~sis for listing the wa~te as hazardous. Th~ high 

eoncentration o~ chloroform alone justifies the listing of 

this waste.as hazardous, in the Agency's judgment. EPA's 

decision to list the waste is supported further by case 

histories which reveal that the hazardous constituents can 

·migrate and persist in the environment. 

Carbon tetrachloride, a·major component of the waste• 

has been identified in school and basem~nt air, in the ~icini~y 

of Love C~n~l (8) and has b~en implicated in groundwater 

con~amination incid~nts in Plainfield, Connecticut, where. 

drinking water sources were adversely affected (9)._ 

Chloroform has been found in drinking water wells near a 

Jackson Township, New Jersey landfill. in which chemical wastes 

were dumped and is known to have migrated .from the Love Canal 

disposal site. (10) •. Hexachloroethane, another ·major .constituent 

of the waste of concern, has also migrated from at l~ast 

one chemical ~aste disposal site (Table 7.2, Ref. 9) •. In 

addition, damage incidents compil~d by EPA reveal numerous 

instances of environmental c~ntamination due to ~igration 

of trichloroethane and tet~achlor~ethylene.(lO) 

-8-
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' An estimated 75 kkg of waste per year is disposed of 

in deep wells or by incineration* (2); either method may 

unfav.orably affect human health and the environment by con-

taminating ground-and surface watets or polluting the atmospher~. 

A deep well injection system thit is not pr9perly designed 

or operated can release· hazardous constituents from the' well 

to aquifers used as drinkirig water sDurces. Improper incirier-

ation of chlorinated hydrocarb~ns can result in the gener~tion 

and emission of highly toxic c6m~ustion prodticts such as 

phosgene (5,6,7). 

Landfilling of drummed waste ha~ been practiced in the 

past. This dispos~l ·method p~esents obvipus haza~ds; drums 

are likely to corrode in the landfill ~nd release the was.te 

to the surrounding area. Waste contituents could. then 

vol~tilize and enter the atmospher~ or ~i~rate to ground and 

surface waters •. 

Health and Environmental Ef~ects (From App. A unles~ 
otherwise noted.) 

Chloroform 

Chloroform has be~n ~dentlffed by the EPA Carcinogen 

Assessment Gr~up as exhibiting substantial .evide~~e of being 

carcinogenic~ "Due to its highly volatile rtature, {Ap~. B),· 

imp~oper disposal of chloroform-containing wastes may pose 

'' 
an air pollution ha~ard. Long range exposures have caused 

· ( *This ·number was derived by multiplying ql')r. of the plant 
nameplate capacity by 0.5, on the assumpti·on that,· on
average, 0.5 kg of chloiinate~ hydr~carbon wastes are 
generated per kkg of chlorine. 

-9- . 



both physi~al arid neurological disorders in hum*ns, with 

liver ~nd kidney toxic responses representing the ~oat pte-

valent physical pathology. ~DA prohibits the use ~f chloroform 

in drugs, cosmetl~s or food contact material.: Additional 

inf~rmation on this substance can be found in Appen~ix A. 

Carbon-Tetrachloride 

Carbon tetrachloride (ietrachloromethane) has been 

identified by EPA's Carcinogen Assessment Group as exhibiting· 

stibstantial evidence of being 'carcino~eni~. I~s toxic effects 

include neurological damage and damage •tO the kidney and 

1~ngs. · It is vol~tile and highly soluble in water and is 

therefore expected to migrate re~dily iri the environment (11). 

Additional irtformation on carbon tetrachloride-can be found 

in'Appendix A. 

Hexachloroethane 

Hexachloroethane is moderately toxic to humans and is 

one-~f tSe more toxic chlorinated ethanes to aquatic species. 

It appears to ha~e the pot~ntial to bioaccumulate (App. B) • 

. Humans exposed to hexachloro~thane ma~ suffer central nervous 

system dep~ession and liver_, kidney ~nd heart degeneration. 

It has als~- b•e~ shown to be carcinogenic t6 laboratory 

animals. Little information is ·available on its environmental 
' 

fate and transport, btit·, due to the nature of the adverJe 

affects as~ociated with exposure to this compound, the Agency 

believes that improper disposal of a waste containing a 

. I 
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' significant amount of hexachloroethane may pose a hazard to 

, .. 
.. · .... 

~: .· .. 

human health and the en~ironment. Additional information on 

hexachlo~oethane can be found in Appendix A. '· 

Trichloroethane 

The trichloroethanes (1,1,1-trichloroethane and 1,1,2-

trichloroethane) are toxic to humans, animals and aquatic 

organisms an4 have been shown to be carcinogenic in labo~atory 

animals. Due to the toxic and carcinogenic effects of.these 

compO!Jnds, the Agency believes that -improper :nanagement of 

wastes which contairt them may pose a hazard to human health 

~gd the environment. Additional information on trichloroethanes 

may be foun~ in Appendix A. 

Dichloroethylenes 
. . ' 

Exposure to dichloroethyl~nes can result in adverse human 

. . 
health effects.· The three· isQmers appear to have similar 

toxic effect~, in~luding _depression of the central nervous 

system ~nd liver and kidney d~mage (App~ ·A)~ Two isomers 

are mutagenic in bacterial sytems and· one isomer has been 
. . 

shown to be carcinogenic in laboratory animals (App.A). 

Information on environmen·tal.f~te and transport is scarce 

but, due to 'th~ nature of the health effects resulting from 

exposure_ to Aichloroethylen~s, the Agency has determined 

that impropet ma~agement\Of wastes containing these compounds 

~oses a hazard to human he.ltb and .the enviroment. Additi~nal 

information on dichloroethylenes ~~n be found in Appendix A. 

-11-



Tetrachloroethylene 

Tetra~hloroethylene has .been ide~tified bi EPA's Carcinogen 

Assessmen~ Group as exhibitirtg substant£al evidence of being 

carcinogenic. I~ is also toxic to aquatic spe~ies, and 

repeat~d exposure is implic~ted in mammalian liver and kidney 

damage-(App •• ).· Little information is availahle concerning 

environ~ental fate and transport processes. Additional 

'informatio? on tetrachloroethylene is given ~~-App~ndix A. 

1,1,2,2-Tet~achloro~thane 

1,1,2,2-tetrachloroethane has been identified by EPA's, 

·carcinogen Assessment· Group ·as exhibiting substan~ial evidence 

of being carcinogenic. Occupational exposure has produced 

neurological .symptoms, liver and :kidney damage~ pulmonary. 

edema and fatty degeneration of heart muscle. 1,1,2,2-

tetrachloride is .highly soluble in water (2900 ppm) a?d thus 

has high migratory pote~tial (11)~ ~lthough· environmental 

f~te ~nd transport pr6cess~s are not well-d~fined (microbial 

degradation appears to· be the only known degredation mechanism 

(App. B), and this process is not likely to occ·ur .under--the. 

abiotic condition:~ prevailing in most aquifiers), the Agency 

believes that, due -to the severity of the health'ef£ects 

associated with exposure to this_ compound, imprope~ disposal 

~f ~he •wastes in 'which it ts contained poses a substaritial' 

hazard. See Appendix A for additional information. 

-12-
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The waste also contains a significant am6~nt of ~entachloro-

ethane. a toxic ~h~orinated organic._ At this _time the Agency 

has not compiled data on specific health effects or environmental 
- \ 

persistence and 'mobility; ·.when the data are 'obtained. a 

document will be prepared. f'or Append!~ A. 
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:IST!NG BACK~ROUND DOCUME~T-

TITA~HU~f DIOXIDE PRODUCTI0'1· 

~astewater Treatment Slud~e From the Production of 
Titanium Dioxide ~igment Using Chromi~m Bearing Ores 
by the Chloride Process (T) 

Summary of Basis for ListinR 

Process. wastew~ters froi the production of titanium 

dioxid~ (Ti02) by the chloride process cont~in oxides 

and chlo~ides of chromium and other metals that are present 

in the ore as contaminants. Treatment of these wastewaters 

prior to discharge generates· a sludge that i~ us~ally dis-

carded. The Administrator has determined that this wastewater 

treatment sludge may be a sol1d waste, and as a solid waste 

may pose a substantial present or potential hazard to human ( 
1.. 

health or the.~nvironment when imp~6perly transported, treated, 

stored, disposed of or otherwise managed, and theiefore should 

be subject to appropriate management requirements under Sub-

title C of RCRA. This conclu~ion is based ori the following 

considerations: 
/ 

1. The waste contains significarit quantities and concen-
trations of the toxic heavy metal chromium. It is 
estimat~d that more than 600 kkg of chromium are 
contained in the 800,000 kkg of these water treatment 
sludges produced each year, and that chromium concen
t r a t o _n s i n t h e s 1 u d g e r an g e , f r; om 5 0 0- 1 2 , 0 0 0 ppm • 

2. Chromium is capable of migrating from ,the waste if 
improper martagem~nt occurs, and may be highly mobile 
upon release. ·Improper disposal of this waste thu~. 
may. result in the release. ·and migration of the chromium 
which may then contaminate ground ·or surface waters· • 

.... 
3. Five of the eight plants generat·ing this waste 

curren.tly dispose of 'th€!ir wastes in uncontrolled 
landfills (1), thus posing a realistic possibility 
of migration ~f chromiu~ to underground drinking 



water sources. F~rther, chromiu~ persists virtually 
indefinitely so that the danger of _c!)ntamination 
is long-term should migration ~ccur. 

4 •. Very large quantities of this waste (800,000 kkg) 
are generated annually and are avail~ble for disposal 
as solid waste. There is thus gre~ter likelihood of 
large si~le contamination of the environment if the 
waste is not prop~rly managed. 

II. Sources of Waste and·Typical Disposal Practices 

A. Industry Profile 

TiOz is a high volume chemical, ranking in· the first 

fifty of u.s. chemicals production. More .than fifty percent of 

the Ti02 pro~uced is used iri paints, varnishes and lacquers. 

About on~-third is-used in the paper and plastics industries •. 

Other uses are fo~nd in the· manufacturing of ceramics, ink 

and rubber. AbG~t 610,000 kkg were produced in 1972.(2) 

It is manufactured by either the sulfate or chloride proce~s; 

the latter accounts for 65% of production capacity (s~e 

Table 1). This document discusses the wastes generated by 

the chloride process, wastewater tre~tmeni sludge being the 

waste of concern. 

The chloride process u~es rutile or upgraded ilmenite 

6res as raw materials. The chromium content.of ~hese ores 

varies considerably. Australian· rutile ~ypically contains 

0.19% chromium oxide (6, 7) and .those ilmenite. or·es used in 

u.s. Ti02 production (~~~York~ ~lorida and Cartadian:ores)-

. contain ~P 'to 0.15% c~romiu~ ox1de.C6,7) Howe~er, the otes 

have been reported to ccintain· as much as 4.0% chromium.ClS) 
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Table 1 TITA~IUM DIOXIDE PRdDUCERS (CHLORIDE PRb~ESS)(l) 

Manufacturer 

E.!. DuPont de 
Nemours Co., Inc. 

~err-~cGee Corp. 

SC}f Corporation 
Glidden-Durkee 
Division 

-New Jersey Zinc 

American Cyanamid 

Location 

Antioch, California 
New ~ohnsonville, 
.Tennessee 
Edgemoor, Delaware 

Hamilton, Mississippi 

Balti~ote, Maryland 
Ashtabula, Ohio 

Ashtabula, Ohio 

Savannah, Georgia 

Capacity 
kkg/yr 

27,200 

207,00() 
qq,ooo 

4'1,00() 

26,3no· 
24,500 

27,200 

36,400 

Total 492,600 
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B. Ma~ufacturing Process (1,8) (see Figure l.foi Flow Cha~t) 

In the manu~acturi~g proce~s,' t~e raw or~ ts first 
~· 

Dried ore, dried cok~ and gaseous chltirine are then 

charged to a heated continuous fluidized bed chlorination 

reactor·. conv~rting the titanium oxide in the ote to titanium 

tetrachloride by th• following reaction: 

800-lOOO~C 
3C + 2Ti02 + 4Cl2 ----------> 2TiC14 + C02 + 2CO 

The gases leaving the chlorinator consist qf titanium tetra

chioride, unreacted chlorin~; carb~n dioxide', caibon monoxide 

and vola~ile heavy metal chl?iides generated by the reaction 

of chlorine with metallic im~urities ln the ore. These 

gases are. subjec~ed to a purifica~ion s~ep involving cooling, 

condensation, and separatio~ of the heavy metal· impuriti~s, 

specifically- the chloride• of v~nadium, zircohi~~. chromiu~ 

~nd other trace heavy metals~ silicon, and tit~ni~m. This 

process stream is la~eled "A• in Figure 1., 

This purification step is of special importance for 

purpose of this document,. becau~e it is the point in the 

process where chromium enters the solid waste ~tream. More 

importantly~-~irtually all of the chromium impurities in the 

raw ore are removed at ~his· point in th~ proces~ and, as· 

explained belo~, are therefore likely to be present in the 

wastewater treatment sludg~. The residual uncondensed gases 

consisting of unreacted chl6rine, hydr~chloric acid, tr~ces 

~4-



fnform~tlon ouppltea by lnduotry planto, bnaed ~n 1974 production, 
a n d v e r . e d o n o f o 11 ow- up b 8 o 1 s : f o r 8 c c u r o c y ·. o u g h · 1 9 7 7 ; 

~the quantity of chromium in wa~te stream A (as chr~mium chloride). 
is approxi~ately the ~arne rega~dless of ore type, due to th~ 
diffe~ent quantities of each o~e type require~ to produ~e the 
same quantity of p~oduc~, and the differing percentages of chromium 
(as chromium oxide) in each type pf ore. 
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of phosgene, carbon mo~oxide, carbon dioxide, titanium 

tetrachloride and· nitrogen pass to the scrubber (stream R, 
. ~ 

Figure l),.wbere th~y are s~r~b~ed (cleaned) by a two-step 

process •. ·The waste resulting frQm this process is labe~led 

"D" in Figure 1. 

~his stream (D) is not reported to contain chromium, 

this element having been removed by th~ pdrification step. 

Th~ Agency believes, however, that trace a~ounts of .chromium 

are ptesent in this stream, b~t (as stated below) since this 

stream is combined with stre~m ,A prior to sludge generation; 

the fact is not of. regulatory significan~e. 

The remaining reactor cond~nsate (strea~ C, Figure 1)· 

is. purified, vaporized ~nd reacted in spe~~al burners .with 

oxygen (or·~ir) to form the pr;duct titanium dioxide: 

The- resulting gas-solid mixture is cooled to near ambient 

temperature, arid t~e solid titanium dioxide· is separate~ from 
. . ' 

the 2as phase by p~oprie~ary dry collection methods. The re-

sidual gas .str~am is furth~r cooled to recover chlorine, 

which is recycled to the chlorinator. The tail gases are 
*I 

released to the atmosphere after chlorine recovery is completed.-

.*/There is a product was~ing step (labelled 'treatment' in Fig. 
- 1) which deacidifies the product. A separate waste stream 

is.generated at this point~ whic~ is not believed to be 
hazardou~, and further is believed to contain only 
insignificant amounts of chromium. 
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·c. Waste Generation 

~he waterborne waste st~eams A and D are typically -

combined (equalized) and neutralized, then lagooned to settle 

the suspended so~ids prior to ~ffl~ent discha~ge.CR) The 
I 

resulting sludge (E in Figure 1) is the wast~ 6f concern in 

this document. Chromium is the wastP ·onstituent of concern. 

Chromium is present in the process wastewater mostly as the 

chloride (some unreacted Cr203 is als_o pre~ent), both pre-

dominantly as the t~ivalent species •. Whe~ the wastewater 

-is neutralized, chromium hydroxide is formed. Unrea~ted 

.chromium chloride _is expe~ted to be entr~ined by_ the hydroxide 

precipit~te. The ~elative c~ncentTations of the two 6hromium 

compounds wtl~ depend in par·t on the efficiency of the neutra

lization step. 

The Agency belleves chromium concentrations in the waste 

to be substantial~ Estimated chromiu~ conc~ntrations for 

sludges from proces~es usirig ~u~ile ·and ilmenite or~s are 

presented in Table 2 below, and' indicate that elemental 

chromi1,1m conc_entrations in the treatmeD:t slu'dge are sign!-

ficant: approximately 12,000 ppm whe_n rutile ore is the 

feed mater!~~~ a~d approximately 500 pp~ when ilmenite ore is 

used •. The~~ are derived figures, arid the full basis for the 

derivation is se~ out in A~pendix 1. The assumptions made 

for this derivation' are as follows: 

· --T h e c h r om 1 u m ox i d e -con t en t of t h e f e e d o r e· s a r e 0 • 15 % 

for ilmenite 6res, based on typical values (see p. 3 above). 
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Since significantly high~r chromium concentrations have 

been reported (id.), this is believed to be'a conservative 

assumption. 

--Virtually all of the chromium in th~ ~re will be 

removed during the p~6cess purification step. This 

as~u~ption is somewhat a~ressive, but is believed to be 
I . 

realistic, since the purification st~p is designed to 

remove heavi metal !mpurities, and moreover, available 

sampling d~t~ (1, as presented in Fig. 1) indicates ·all 

chromium being removed at this point iri' the process·. 

Although small amounts of chromium may remain in the, 

prod~ct, or are removed in the product washing step of· 

the proces~, these ~mounts are believed to be insubstantial, 

and not of 'regulatory significance •. 

--All of the chromi~m present in the process wastewater 

I 

(combined streams A and D in Fig. 1) ·will precipi~ate 

and will therefore be present in the wastewater treatment 

sludge. This assumption is also s6mewhat agg~essive, 

since some traces ~i c~romium may be'dis~harged in the 

~ffluent~ The ove~whelming percenta~e, however, will 

not be so discharged (be~ause of the relati~e insolubility 

of ch~omium hydroxide). Since element•! c~romium is 

.non-degradable, it w~ll persist in the treatment sludge 

and in le~chates therefrom. 

·' 
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Using these assumption_s, chromium concentrations in the 

treatment sludge are ~erivable by first determining the' 

respective total Ti02 production from ilm~nite and rutile 

ores, by determining th~ q·uantity 'of each ore required to 

generate this amotint of product, determining the quantity of 

chromium oxid~ in this amount of ~re and by'converting this 

_value into chromium (sin~e virtually all chromium in the ore 
I . . 

is assumed. to be present in the wastewater treat~ent sludge). 

Total potential waste loading~ are quite substantial. 

It is estimated.that rutil~ ores generate approximat~ly 

· 0.055 kkg o_f .. w~_s __ te per kkg of p'roduct w}tereas ilmenite ores 

generate .between 2.23 and 3·.40 kkg of waste per kkg of product 

(1,7). As shown in Table. 2, the total quantity of wastewa-ter 

treatment slud*e generat~d from. this process is estimated to 
- I 

con(ain over 600 kkg of chromium. 
' . 

Another report (8) _estimates 

the generation of 1.4 kkg chro~ium per ro3 kkg of product re~ 

suiting in a simila.r figure for total chromium in the waste. 

n~ Waste Management 

Current practices in this industry for the man~gement 

of this waste are as follows:Cl) 

0 

0 

One plant disposes of the waste on~site in lined la

goons (with ~onitoring). 

One plant dis~oses ~f most of the waste by deep well 

injection (with monitoring). 

0 Two plants transport the waste off-site to a common 

unlined landfill (no· monitoring).(7) 

-9-
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Table 2· 

QUANTITY O'F WASTF.WATF.R TREATMENT St.IJDGF. GENERATED BY TIIF. TITANIUM DIOXIOE CHLORinE 
PROCESS AND CIIROHIUH CONT~NT OF THE WASTE\lATER TREATMENT -SLUDGE 

Sludges. Generated (Dry basis)(7) 
Total- Chromium in~ 

Chromium w'astewater Treat-
Number of CapacityO) in Sludge ment Sludge (Dry) 

State Plants kkg/yr Ore Used (kkg/yr)(l) (dry basis)%* (kkg/yr) 

California - 1 27.200 Ru t,i le 1.500 1.23 18 

Dela-ware 1 9_9. 000 -Ilmenite 337.000** - _- 0 0 051 171 
--

Georgia 1 36.400 Rutile 2;ooo 'l 0 23 24 

Maryla~nd -' 1 26.300 Rutile 1.Roo 1.23 2.2 

Mississippi 1 45.000' -Rutile- 2.500 1.23 30 

Ohio 2 51.700 Rut 1_1e 9.700 1.23 116 

--
Tennessee l -207.000 Ilmenite 461;000. o.o~n 235 

Tota-ls 8 492,600 R 15 ~-c;oo 616 

* See Appendix I for calculations. 

** Of this quantity. up to 150.000 kkg per year is sold as FeCl3. 
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• 

0 

0 

0 

Orte plant transports the w•ste 6ff-site to an unlined 

landfill. 

Two plants combine the thlorid~ process wastewater 
' ' 

' -
with that from titanium dioxide sulfate process 

operations; One plint neutralizes this combined 

wastewater prior. to discharge and dispqs~s of th~ 

sol~ds in an on-site landfiil. The other facility 

neutralizes only part of its wastewater and uses 

contractors to trari~po~t the formed solids off-si~e 

to· a landfill. 

One ·plant sells a portion of its waste as ferric chlor-

ide (as much as 150,000 kkg per· year) and disposes 
. *I 

~f the remainder by ocean barging.-

III. Discussion Basis for L{stin~ 
·._ .• ~ -,,. • ! --~; .:-··._·._' -.~:-~-· '-\- •. 

A. Hazards Posed by ··the Waste 

As shown_above, chromium may be present in this 

waste in substantial conc•ntritions, fr~~ roughlr 500-12,000 

ppm. Chromium is present' in the wastewater. treatment sludge 

primarily as the ·trivalent species, principal!~ the hydroxide 

and al~o as th~ chloride. Depending on the presence of 

other metal ·ions, and the aci~ity or alkalinity of the specific 

*/Under §261.6 (which ~pplies to sludges which fail a 
-·charactetistic, a~ ~ell as to listed wastes) this teused 

hazardous waste is subject to the r~quirements of Subtitle 
.C up to the point of actual reuse. (See also 45 Fed. Reg. 
at 33092-094 (May 19, 1980) for a more detiiled ex~l~nation 
of the cutrent regulatory regime for reu~ed.~azardous wastes). 

·f •... · •. 
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envir~nment, oxidation to· higher valence sta~es will occur. 
t 

Thus, these wastes ~~y, after storage or disposal, contain 

' ' 

chromi~m generally in the most stable tri- and hexavalent 

states. Both f~rms of chromium are toxic, though hexavalent 
*I . 

chromium is more toxic and is an animal carcinogen.(9)-

Secti6n III B of this document· discusses more fully the 

health and ecological effects of chromium. 

Th~ chromium ~6mponehti of this waste are capable of 

migration, mobility and per~istence. Neutralization of the 

Ti02 wastewater· stream results in the precipitation ~f chromium 

:as the hydroxide._ Ch~omium 'hydroxide has limited migratory 

' ' 

potential due to its low solubil~ty (see Water Related Environmental 

Fate of 129 Prioriti Pollutants, supta, Vol. 1, Ch. 10). 

Howev~r, ~hromium was shown to be extractable from an electro-

plating wastewater treatme~t sludge (in which chromium is 

present in ·the hydroxide fotm). Chromium leached from waste -

samples subjected 'to the proposed extraction proc~dure in 

concentrations as high as 400 mg/1, demonstrating ability to 

migrate iri relatively mild ~cidic environmerits. (see listing 

background do~ume~t, "Electtopl~ting and Metal Finishing 

Operation~.~) 

*/See EP Toxici~y Background Document at pp. 109-112 summarizing 
- data showing that trivalent chromium is likely to oxidi~e · 

to ~he more ·dangerous hex~valent chromium upon environment~! 
release, even in mild en~ironmental coridltions. Thus, 
exposure to hexavalent chtomium is possible even,if chro~ium 
migrates in the trivalent state. To the s~me effect, 
see Water-Relate~ Enviro~~ental Fat~ of i29 Priority 
Pollutants, Vol. 1, u.s. EPA _1979, Ch. 10, at 10-3. 
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In addition, chromium was showri to he extractabl~ from a 

ne~tralized sp~nt pickle liquor sludge sample (in which 

chromium is present in the hydroxide ~orm), in concentrations 

(429 ppm) sufficient to creat~ suhstantiai hazard (18) 
*I 

(see listing back~round document "Steel Finishing"). 

Thus chromium, even _when present as the relatively insoluble 

hydroxide, is capable of mi~rating from neutraliied sludges. 

An acidic environment can reasonably be expe~ted to o~cur in 

the waste management practic~s for titanitim dioxide wastewater 

' 
treatment sludges. Su~h an enviroriment could result from 

inadequate neutralization of the acidic waste stream, from 

co-disposal of neutralized ~ludge~ with ac~dic wastes, or as 

a consequence of dispo~al in areas subject· to rainfall. 

Seven of the eight TiOz facilities are located east of the 

Mississippi,- in areas where rainfall is becoming more acidic.(4,5). 
- -

An additional con~ideration is the probable pr~sence in 

the waste of chromium as the chloride. It is e~pected to be 

entrained by -the precipitated chromium hydroxide, and may, 

in fact, b~ presebt in high cortcentration if the wastewater 

is not ~ffic{ently or adequately neutralized. Chromium chloiide 

is. extremely soluble (430,000 mg/1), and thus has very 

high migratory potential.(l6) 

*PH and test tond!tions unknown 
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Improper management of ·this wastewater treatment sludge 

may consequently result in ground- and surface water contami-' 

nation. Sludges accumulate in the bottom of w'astewater 

treatment lagoon~ and remain·there until dredging and final 

disposal. Chromium could leach out and contaminate grou~dwatei 

if lagoons are uniined or lac~ adequate leachate collection 

~ystems; mor~over, a~ shown on p.ll supr•, f~w faciliti~s use 

liners or ~ollection de~ices i·n managing this .. waste. In 
, I 

addition, migratory potential of the waste wotil~ increise 

under acidic c. on d it ions • The· so 1 u b ili ties of the different 

. species of 6hromium differ but in general increase with 
I 

aciditi.(3) Thus, thoug~ ch~omium has the ability to 

migrate under mild conditions, its ability to d6 so increases 
. ' 

significantly with a decrease in. pH. Accordingly, if the 

wastewater-- which, as Figure 1 illus'trates, contains. significant 

concentrations of HCl is poorly neutralized, the soluble 

chromi~m ~onstltuenti in the waste ~re li~~lf to remain in' 

solution or be entrained in the precipitated sludges, resulting 

in increas~d mi~ratory potential of chr~mium ions. 

There_·.is also a danger of migration into and contamination 

of aurface-_water~ .if lagoons are improperly designed or 

mariaged. Th~s, inadequate fl~od control measures could result 

. in washout or overflow of ponded wastes. 

As previously stat~d, five of ~he eight facilites which 

pro d u c e· t 1 t ani u m d i ox i de 'vi a t he c h 1 or 1 d e p r o c e s s u 1 t 1m a t e 1 y 
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dispose of their wastewater treatment sludges iri off-site 

·unlined landfills. This practice couln also lead to the 

releas~ of chromium from the was~e and subsequent groundwater 

contamination. Rain~all percolating through unlined landfills 

may cause the chtomium·constituents t~ migrate from the 

matrix of the wa~te into the ~nvironment. This is especially 

li~ely in areas where acid rainfall is prevalent, since, as 

previously discu,sed, chromium is mor• soluble in acid environ-

menta. Seven of.the eight plants manufacturing titanium 

dioxide are locate.d east of the Mississipi, in area of the 

country where rainfall is becoming more acidic.(~~S) ~f these 

unlined treatment or disposal facilities are located in areas 

with permeable soils, ~he p6tential for groundwater contami-

nation would be even greater. 

In addition to diffieulties caused by improper site 

selection, uncontrolled landfills are not likely to have 

leachate control practices Qr surface run-off diversion 

systems tbat are suffi~ient to di~inish or prevent leachate 

p~rcolation through the soil underneath the site to ~round-

water. It shottld also be noted that two of the sites currently 

employ groundwater monitoring at existing on-site disposal 

facilities,· which wo~ld indicate their concern for the manage-

ment of these wastes (i.e.,· the fact that they may pose a 

hazard of groundwater contamination) • 

. With regard to the fate of chro~ium, the heavy metal 

contaminant pr~sent in the waste is an element which persists 
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indefinitely in some form and therefore may contaminate 

drinking water sources for long periods of time. 

The Agency has determined to list was.tewater treatment 

sludge from the_production of Ti02 pigment using chromium 
' . ' ,, 

bearing ores by the chloride process as a T hazardouB waste, 
. . 

everi though ~he waste may be evaluated by the E characteri~tic, 

and even though. chromium coricentrations in th~ EP eitract 

from this waste from individual sites may not always be 100 

times the national interim primary drinking water standard. 

The Agency believes that there are othe~ factors in addition 

to ~he metal concentrations in a w~ste extract which justify 

the T listing• Some of these factors already have been 

identified,, namely that chro~ium is .believed to be present 

in the waste i~ high concentration~, that present industry 

disposal practices may sometimes· be improper, that the location 

of most of the disposal sites are in areas of acid rainfall 

and so may increase the ~otential of .chromium to leach fro~ 

the waste, and that chromium will persist indefinitely. in 

some .form in the environment •. 

The quantity of the waste, is an additional supporting 

factor in.·the listing of th~s waste •s hazardou~: As indicated 

above, these wastewater treat~~nt sludges are generated in 
. . . 

larg~ qu~ntities (800~000 kkg/yr) and contain large amounts 

of the constituene of concern ()600 kkg). These large quantities 

of chromiqm pose the·dang~r of large scale contamination of 

ground and surface water should ~ismanagement oc~uf~ Add!:-
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tionally, since these wisies ~re ~isposed-of\at relatively 

few di'sposal sites, the chance for environmental insult 

increases in thes~·areas. For example,. it is calculated 

that approximate~y 230 kkg of chromium will be ·disposed of 

annually at a single site. Further, should contamination 

occur, it will be fo~ long periods of t~me, since chromium 

per~ists ~irtually indefinitely~ Attenuative ca~acity of 

the environment surrounding the disposal facility could also 

be reduced' or u~ed up due to the latge quantities of pollutartt 

available. All of these considerations increase the possibility 

"6f exp6s~re to the harmful constituent in the waste, and, in 

the ~gency's view, support ~ T·listing. 

B. Health ~nd Ecological Effects 6f Chromium 

The hexavalent forms of ch~o~ium are ~ore toxic than the 

trivalent species. Although tri~ale~t ch~omium 1~ the pre-

dominant sp~cies th the waste sl~d&es of concern .in this 
. ' 

~ocument, ~on•ersion of an unknown extent to th~ h~xavalent 

species is ~x~ected to occur. 

Hexavalent chromium is an animal carcinogen,(9) and 

ther~ i~ some ·epidemiologic evidence that it may be a human 
· .. ; 

carcinogen ·a~ well;(9) EPA's Carcinogen Assessm~nt Gr~up has 

listed it as such. ~acterial mutagenic effects have been 

reported as well as cytogenetic effects in exposed workers' 

using hexavalent chromium ~ompounds~(ll) Trivalent 

chr6mium ha~ not shown to be either mutagenic or carcinogenic. 

A ~ingle study, of dou~tful significance, reported teratogenic 
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effects of b~th for~s of chromium to chick embryos.C9) Other 

chronic effects of chromium co~pounds occur at-very high dose 

levels in some industrial situations.Cll) 

The acute eoxic effects ~f trivalent chro~ium for fish 

~re more pronounced in soft than in hard w~ter.{lO) 

Hexavalent chromium, at low concentrations, is toxic to many 

aquatic species. For the most sensitive aquatic species, 

Daphnia magna, a chronic no-·effect level of less than· 10 

ug/1 has been derived.(9) Hexavalent chromium (chromate) 

ha• been reported not to bioconcentrate in freshwater fish.(lO) 

EPA has estimated 800 ug/1 as the concentr~tion of 

hexavalent chromium in ambie~t water whi•h will r~sult in a 

lo-6 risk level oi human can~er. The propos,d freshwater 

standard for hexavale~t chromium is 10 ug/1, no~ to exceed 

110 ug/1. (12) 

OSHA has established 1 mgfm3 (8. hr TWA) as the workplace 

exposure limit in air for ch~omium metal and insoluble salts, 

and 0.5 mg/m3 for soluble ~hromium compouhds.(l4) Additional 

information on the advers~ health and e~viron~erital effects 

of chromium are described in Appendix A. 
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APPENDIY I 

ESTIMATE OF CHROMIUM CONCE~TRATIO~ IN WASTEWATER 

TREATME~T- SLUDGE FROM Ti02 PRODUCTION (Chloride Process) 

The amount of ch~omium in the wastewater treatment sludge 

is_ dependent ~pon the amount of chromium in th• ore. The 

amount of chromium in bot~ ilmenite and rutile ore is highly 

variable., In the United States, the chromium content of the· 

ilmenite ores that are used ~anges from less than 0.001% to 

0.15% (1) •. Australian rutile ore, whic~ is u~ed domestically, 

-contains about 0.19% chromium as the oxide (1). An estimate 

. of the chromium content of the waste -can be generated using 

these data, but it· should be noted that plants can change ore 

~ource and ~hus their waste load. The following estimate is 

.based ~pon a chrome oxide content of 0.15% fot il~enite ore 

and 0.1~% for rutile ore. Chromium concentration in the 

treatment sludge can be estimated ~s follow~: 

197~ Ti02 produ~tion • 615,853 kkg <'> 
Ti02 Chloride process capacity • 492~600 kkg (1)_ 

Tio2· Sulfate process capacity • 263,800 (1) 

492,600 
Chloride process production X 615,853 kkg 

492,600 + 263,~00 

• 401,070 kkg Ti02 

*Chemical and Engi"n'eering News, June 12, 1978·, p.4'3·. 



From Tables 1 and 2: 

306,000 
ilmeriite production· ____ .:401,070 

4Q2,600 

• 249,142 kkg Ti02 
/ . 

thus rutile production •.401~070 kkg - 24q,l42 kkg 

• 151,92~ kkg TiOz. 

A. For ilmenite ore: 

1600 kkg ore 
·ore required(3) -

1000 kkg.Ti02 

•'398,627 kkg. 

Cr203 content • o~oois x 398,627 ~kg ore • sq8 kkg 

Cr content • 598 x 104/152 -· 409 kkg Cr 

Treatment sludge fro~ ilmenite plants • 798,000 kkg(l) 

409 X 100 
C r con centra t·i on in s 1 u d g e s ' 

798,000 

• o .• o·sl% 

B. For rutile ore: 

ore. required.< 7 > 
1090 kkg .ore 

1000 kkg Ti02 

- 165,600 kkg 

151,92A kkg Ti0 2 

Cr203 content • 0.0019 x 165,600·kkg ore • 315 kkg 

Cr content • 315 x 104/152 • 215 kkg 



Treatment sludges from rutile plants • 17,500 kkg 

Cr cbnceritrations -in sludges • 215 x 100 • 1.23~ 
17,500 
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.LISTING BACKGROUND DOCUMENT 

PAINT MANUFACTURING 

Solv~nt Cleaning Wastes from Equipment and Tank Cleaning (I,T) 

Water and/or Caustic Cleaning w•stes from Equipment.~nrl 
Tank Cleaning (T)* 

Wastewater'Treatment Sludge (T)** 

Emission Control Dust/Sludge (T) 

I. SUMMARY OF BASIS FOR LISTING 

The main ~ource of hazardous wastes generated by the 

paint manufacturin~ industry is f~o~ the cleaning of mixing 

ta~ks and filli~g equipment. Floor and spill cleanup, 

cleanout ·Of raw material ~upply tank cars and tru~ks~ 

.wastewater treatmerrt and air ~ollution control are add!-

tional sources of hazardous waste. 

Th~ Ad~inistrator bas determined that the~e wastes are 

soli~ ~astes which may pose a substantial .present or 

potential ha~ard to human health or the environment when . . 

improperly transported, treated, stored, disposed of or 

otherwise m~naged, and~ the~efore~ should be subject to 

.*The spent caustic and its associated s~lids may also be 
corrosive due to the high pH of t~~ caustic cleaning solution. 

·At the present time, however, the Agency has insufficient 
data to s~bstantiate listing this .waste.for this characteristic. 
~herefore, it will be ~he responsibili~y ~f individual 
•anufactur•rs to ~ete~mi~e whether. the waste also exhibits 
this characteristic.· 

**In addit~on to be~ng toxic, the wastewater,treatment 
sludge may also be corrosiv~ when caustic i~ used f~r tank 
cleaning and the caustic ~ash water (wh~ch may be cor~osive) 
flows to the wastewater treatment plant. Since available 
data indicates that the sl~dge will be corrosive .in only a 
few instances, the Agency is leaving it up to the ~n~ividu~l 
gen~rat~rs to determine whether their waste also exhibits 
this characteristic. 



appropriate management requirement• under Subtitle C of . 

RCRA. 

1. 

0 

0 

0 

0 

2 • 

This conclusion is based on the following considerations: 

The f~u~ solid waste streams listed above are 
deemed ~oxic because each contairts high concen
tra~ions of organic_and/or in~rgani~ contaminants. 
~pecific contaminants contained in each was~e may 
be summarized as follows: 

Solvent clea~ing ~ast~s - lead and chromium 

Water and/or caustic cleaning-waste - lead, 
mercury, benzene, .carbon tetrachloride, methylene 
c~loride; tetrachloroethylene, naphthalen~~ di
(2-ethylhexyl)phthalate, di-n-butylphthalate and 
toluene. 

Wastewater. treatment sluctg.es- chromium, lead, 
mercury, nickel, methylene chloride'; and toluene. 

Emission control.~ust/sluctge - antim6ny, cadmium, 
chromium, lead, nickel, silver, cyanides, phenol, 
mercury, pentachlorophenol, vinyl chloride, 
3,3-dichlorobenzidene, naphthale~e, di(2-ethylhexyl) 
phthalate, di-~-butyl phthalate, benzene, toluene~ 
~arbon tetrachloride, methylene chloride and 
trichloroethylene. 

In addition, solvent cleaning wastes are deemed 
hazardous because they c~nsist of ~pent mineral 
spirits which are i•nitable as defined by 40 CFR 
Part 261.21. 

Present management of these *astes may be inadequate 
t~ prevent the toxic constituents in these wastes· 
from'migrating to groundwater and nearby surface 
waters. 

4. The various physical forms of these wastes (e.g., 
li~~id form, sludges, and,ctust 6f fine particulate 
composition) eould allow the release of the hazardou~ 
-constituents from their disposal envirpnments. 
Exposure to an acidic environment riould also 
encourage the soluhili~ing of the heavy metals 

-2-
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in the wastes (many plants are located in regions 
known to be subject to acid rainfall), suhsequ~ntly 

increasing their conceritrati9ns in leachate. Many 
of.the constituents of concern are also volatile 
and pose an inhalation hazard to.persons coming 
in contact with the waste. 

Th~ transportation of these wastes to off-site 
facilities increases the possibility of exposure 
of th~se wastes io humans and the environment, should 
mismanagement occur. 

A. Appro~imately 59Q,OOO tons per year of hazardous 
wastes are generated by an estimated 1,500 paint 
man~facturing faciiities. Such large qu~ntities of 
wastes containing high conce'ntrations of hazardous 
constituents increases the probability of damage 
to human health and the environment under improper 
disposal conditions. 

7. These paint wastes have been mismanaged in the 
past, causing·potential substantial hazard to 
human health and.the environment. 

II. INDUSTRY PROFILE AND MANUFACTURING PROCESS 

Overall, the paint industry consists of an estimated 

' . 
1,500 manufacturing plants. table 1 pr~sents an approximaie· 

breakdown of paint plants by state (1). Paint products 

~an~factured at these sites fall into tworgeneral categories: 

solvent-thinned or water-thinned ~roducts. Thes~ products 

are also ref~rred to as ~olvent-base or water-base formulations~ 

Relatlveli few.plants produce exclusively solvent-base-or 

' ·water-base· paints (about .5.1 percent and 4.~ percent 
., . . 

respectfvely). Common practice for paint plartts is to 

manufacture both solvent and water-thinnned products~ 

-3-
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TABLE 1 

GEOGRAPHICAL, DISTRIBUTION OF PAINT PLANTS ( 1') 

EPA Region 'I ·EPA Region II EPA Re~ion III 

Connecticut 10 New Jersey .. 112 
·' 

Delaware 3 

Maine 3 New York lOt) D.C. 0 

~assachusetts 54 Puerto Rico 6 Maryland · 10 

New Hampshire 3 Virgin Islands 0 Penn~ylvania 66 

Rhode Island 5 Virginia 13 

Vermont 2 W~st Virgini~ 4 

Total 77 227 ' 106 

EPA Region IV EPA Region v EPA Region VI 

Alabama 12 Illinois 106 Arkansas 7 

Florida 69 Indiana . 34 Louisiana 15 

Georgia 35 _Michigan 47 New Mexico 3 
I 

Kentucky 22 Minnesota 1~ ~Oklahotna 9 : 

Mississippi 5 Ohio 103 Texas 58 

North Carolina 20 Wisconsin 34 

Sou·th Carolina 5 

Tennessee . ~~ 17 

Total 185 343 92 

-4-
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I EPA Region VII EPA Region VIII EPA Region I~ 

Iowa 13 Colorado 11 Atizona " 
Kansas 10 ~ontana 3 California 196 

Missouri 51 North nakota 0 Hawaii 0 

·Nebraska 2 Utah 4 Nevada 1 

Wyotlling t 

76 20 203 

EPA Region X 

Alaska 1 

Idaho 2 

Oregon 20 

l~ashington 22 

Total 45 

-5-



Figures 1 and. 2 illustraie typical solvent-ba~a and 

water-base paint manufacturing operations. Virtually all 

paint is made in batches. For solvent-base paints (see 

Figure 1), thi ~ixing an~ grindirig.of ra~ material~ (pigments, 

~ils, sol~ents and resini) is accomplished in one production 

step. For high gloss paints, ~h~ pigments and a portion 

of the binder.and vehicle are mixed into a paste of a 

specified consist~ncy. This paste is fed to a grinder, 

which disperses the pigments by breaking down particle 

a)gregates rather than by reducing the parti~le size·. Two 

types of grinders are ordinarily used for this purpose: 

pebble or steel ba~l mills~ or roll-type mills. Other 

paints are mixed and digpersed in a mixer usi~g a saw-toothed 

dispersing blade, ~hich i~ commonly referted to as .~ high 

spee~ disperser. 

In the next stag~ ot production, the paint is transferred 

to tinting and thinning tanks, occasionally by means of 

portable transfer tanks, but more commonly by gravity feed or 

·pumping. Here, the remaining binder and liqui~, as well 

as various additives and tintiri~. colors, are incorporated. 

The·finis~ed product is then tr~nsferred to a filling 

operation where it is filtered, packaged and labeled. 

Water-base pal~ts are_ produced in a slightly different 

manner from· solvent-base paints (see Figure 2). The pigments 

and extending agents are usually recei~ed in· proper particle 

.size, and the dis~ersion of the pigment, surfactant and 

.binder into the vehi~le is a6complished with a ~aw-toothed 
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high speed disperser. In small plants, the paint is thinned 

and ~inted in the-~ame tank, while i~ larger plants, the 

paint may be transferred to special tanks for the final 

thinning and tinting. Once the formulation is correct, the 

paint is transferred to. a filling operation where it is 

filtered, packaged and labeled in· th~ same manner ~s solverte

base paints. 

III. GENERATION AND MANAGMENT OF LISTED WASTE.STREAMS (1,2) 

The four hazardous waste streams of concern are 

g~nerated primarily a~ a result of the clean-up of tanks •nd 

other equipment. Table 2 summarizes the hazardous waste 

gen~ration rates in the paint manufacturing industry. 

Three specific methods of paint tank cleaning are 

ccimmonly used in the Paint Industry~ These cleaning methods 

include (1) solvent wash, (2) caustic wash and (3) water 

wash. Solvent wash is used exclusi~ely for cleaning tanks 

used f~r solvent-based paint formulation. Caustic wash 

techniques may be used to clean solvent-bas~ and water-base 

paint manufacturing tanks. Water washing techniques are 

also used in both the solvent~based and water-based iegmentq 

of the Pa'int Industry •. F.or solvent-:-ba$e op'erations, water 

washing is usually used only to follow caustic washirig of 

solvent-based tanks. For water-base operations, water 

washes often constitute the. only tank cleaning operation. 

Periodic caustic cleanfng of wat~r-base paint tanks is also 

a common-practice. 

-9-
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TABLE 2. 

HAZARDOUS WASTE GENERATION RATES 

IN THE PAINT MANUFACTURlNG INDUSTRY (1,2) 

Waste - Tons Per Year 

Wastew~ter and Caustic Rinse Water 520,000(a) 

Wastewater Trea~ment Sludge 39,200(b) 

Solvent Cleaning Wastes (no~ reclaimed) 29,000 

Air Pollution Control Residues. 1,7~0 

TOTAL 589,900 

(a) Wash water and spent caustic that is disposed untreated 

as of June, 1980. 

(b) Includes 42 plants that currently treat wash water and 

spent caustic generating 15. percent sludge, by'volum~. 
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1. Solvent Cleaning Waste~: Solvent-base paint mixing. 

tanks and other accessory equipment are cleaned with either 

solvent (primarily ~inera~ spirits), ca~stic or a combination 

of the two •. The used solverit is normally handled in one 

·o f t h r e e _ way s : ( 1) - u s e d i n t he n ex t com p a t_ i b 1 e b a t c h o f 

pro~uct as part of the formulati~n; (2) collected and 

redistilled either by the plant or an outside company; or 

(3) reused with or without settling until it loses ~ts 

cleaning ability, or is "spent"·· When spent, the waste 

' 
solvent is drummed and removed for disposal. If solids 

are settled out of the us~d solvent, the resultan~ sludge 

is also- drummed and removed for- disposal.· The. category 
- -

·solvent cleaning wastes"_ thus includes both -spent solvent 

and solids contained in the spent solvent. Sometimes the 

two are disposed of sep~rately-~i.e. the solids are settled 

out of the ~~ent sol~ent and disposed of as a sludge, in 

which case both are deemed hazardous. 

Approximately 29,000 tons of solvent cleaning wastes 
' \ . 

-(not reclaimed) are gener~ted per year.(2) 

2. Water and/or Caustic Cleaning Wastes: Tanks and equip-

~ent use-d. to manufacture water-based paint are- generally 

washed with water. Rinse water is usually handled in one 

of four ways:--{1) used iri the next_ compatible batch of 

paint as part of the form~lati~n;_ (2) discharged with or 

without tre~tment as waste~at~r; (3) remov~d for off-site 

disposal; or (4) reuse~ •ither wit~ or without treatment 

-11-

-~ --, . 



to clean tanks and equipment until spent. 'If sludge is 

settled out of the spent-rinse water, it is disposed of .as 

a solid waste. 

Caustic (~aOH) is used ·to clean tanks and equipTUen.t 

used in the manufacture of both solvent and water based 

paints. Most plants using caustic reuse the solution until 

it loses some of its cleaning ability. At that ti!'!le, it is 

disposed oj as either a solid waste or wastewater_with or 

without neutrali2ation of other treatment. Following 

caustic cleaning, tanks and eq~ipment are usually rinsed 

with water. This wastewater is handled in one of three 

ways: (1) recycled to the caustic solution ~s make-up water; 

(2) drummed for disposal as a solid waste; (3) discharged 

as w~stewater with or with~ut ~retreatment--sometimes first 

combined with other plant wastewater prior to treatment or 

disposal. Caustic cleaning techniques can also create a 

sludge when a ~ecirculatlng caustic system is employed. 

_The sludge is comprised of p~int solids which often accum~late 

at the bottom of the c~ustic reservoir and must periodically 

be removed wh~n caustic make-up is required. 

The category "water and/or caustic cleaning wastes" 

thus includes spent rins.e water, spent caustic, and any 

solids associated with wastes generated by water cleaning 

and caustic cleaning· of equipment and tanks. Sometimes 

the two ~hases are disposed of separately--the solids 

are settled out ~f the spent rinse water and/or caustic, 

-12-
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wash and dispose~ of as sludges, in which case both phases 

are included in this list~ng. Appro~imately 520,oon tons 

per year of ~astewater and caustic rinse water are currently 

~enerated per year. 

3. Waste~atei Tr~atment Slud~es are gen•rated ~y the paint 

industry primarily by the p~ysical/chemical t~eatment of 

equipmen~ and tank rinsewater, .caustic clean!~~ waste, and 

~ther misc~ll~neou$ ~astewater streams generated at various 

part~ of the plant. 

The slud~e produ~•d from wastewater treatment. is 

generally 15 pre~ent by volume ~f the piant wastewater 
. . 

quantity ( 1) • Proposed pretreatment standards may el!~inate 

th~ generation pf these w~stewater treatment sludges (1). 

Instead, 20% of the wastewater generated may be hauled to 

:dispo~al sites. This could r~sult in up to 156,000 to~s of 

wastewaier being hauled to disposal sites annually. 

4. Emission Control Dust/Sludge: Air pollution control 

devices ar~ usually ~pplied to plant ventil~tion exhausts 

to pr.event outside air.· contamination. ·The purpose of 

in-plant ventilation is to remove ~irboine dusts and 

a·olvent: .. fumes that pose either .a health hazard to workers 

or cre.~e~an explosive at~osphere. The resi~ues f~om the 
. . 

control dusts consist of dust ~rtd particulate matter 

collected in filt~r systems .which are usually associate~ 

with empiyirig bags intri process mixers (2). Some plants 
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~se a wet emission control system, in which case a sludge 

(rather than dust) is generate-d.· (Small' plants do n~t 

normal~y e~ploy emission conttol eq~i~~ent.C2)) Approximat~ly 

1,700 tons o! ~ir· pollution control residues are generated 

per year.(2) 

Disposal Practices 

Treated and untreated wastewaters (water and/or caustic 

cleaning wastes) are discharged t·,o POT!Js' or placed in 

rlrums·for disposal in. landfills.(l)_ About '19.7 percent of, 

all paint_plants engaa~ contract h~ulers to remove pairit 

.wastewater.(!) Table 3 summarizes the major wa~tewater 

disposal ·methods used in the paint industry·. As shown by 

~he table, discharg~ to P6tWs i~ the most fre~uently used 

disposal method. 

The 29,000 tons per year of unreclaimed sol~ent are 

disposed primarily in landfills(2) in 55-gallon drums. 

Still bottoms from solv~nt re~laiming operations are also 

s e a 1 e d i ·n d rum 8 · and d 1 s p o s e d of .i n 1 a ri ~ f ill s • ( 1·) 

Sludges generated during physical/chemi~al wast~water 

treatment process~s are.~isposed of in one of two general 

ways--by contract hauling and by landfill. At least one 

·large paint·~roducer stores pain~ wasiewater tieatment 

sludge in an on-site impoundment.(!) Most contract. 

haulers dispose of the sludge in landfills, although a 

small nuaber_incinerate 6r reclaim it (1). Approximately 191. 

of al~ paint plants do not kno~. what the contract hauler 

does with the wasta.Cl) 

-14-



( 

Emis~ion control dusts/~ludges are gebera·lly disposed 

of by contract bauling.(2) 

IV. HAZARDOUS PROPERTIES OF THE WASTE 

A. Waste Composition 

In general, the EPA has designated the wastes generated 

by water and/or. caustic or solvent rinsing of paint manufacturing 

'equipment ~s hazardous ~astes because they are contamin~ted 

with toxic chemicals found in pairit. The products and raw 

materials ~f the ·paint industry have been shown to contain 

at least 21 ~rganic tnd inorganic priority pdllutantsCl) 

(see Table _4). Since the purpose of th~se cleaning operation~ 

is to remove unusable paint p~oduct, these contaminan~s 

necessarily will be found in the various cleaning wastes. 

The sludges r~sulting from settling of these wastes are 

also ~xpected to contain some of these _toxic constituents, 

as ar~ the wastewater treatment sludges and air pollution 

control dusts/sludges. The'. specific constituents and 

hazards associated with each listed waste are described in 

greater detail below. The health and environmental hazards 

associated with ~he specific constituerits in the l~sted 

wastes ~r~~described on pp. 33-51 and in Appendix A • 
...... ' 
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TABLE 3 

WASTEWATER DISPOSAL. METHODS (1) 

All Plants 

Disposal Method 

Complete Reuse 

Partial Reuse 

Evaporation 

Disch~rge to City Sewer 

Discharge to Storm Sewer 

.-Discharge to Re~eiving Stream 

Impoundment on Plant Property 

Incineration 

Contract Hauling 

Landfilled 

Well or Septic T~nk 

Spray Yrrigation 

Number of 
Plants* 

88 

262 

125 

•475 

68 

13 

R7 

5 

271 

107 

i3 

8 

*Some plant,s indicated multiple disposal methods • 

. ·~ :-·'·· .... 
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Percent of 
Total 

6.4 

19.1 

9.1 

3_4. 6 

4.9 

0.9 

6.3 

f'l.4 

19.7 

7.~ 

0.9 

0.6 
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TABLE. 4 

TOXIC CO~STITUENTS IN RAW MATERIALS
USED :sy THE PAINT INDUSTRY(!) 

.Responders Indicating Usage of Raw M~t~rials Containi.ng 
Prioritl Pollutants* Specific 

Priority Minimum Maximum 
Pollutant No. of plants· Percent No. of Plants Percent 

Antimony 166 12.1 243 17.7 
Cadmium 260 113.9 312. 22.7 
Chromium ',1042 75.8 1083 713.8 
Lead 83 3 60.6 1016 73.9 
Nickel 156 11.4 395 28.7 
Silver 250 VL2 440 32.0 
Cyanides 860 62.6 1064 77.4 

· Phenol 665 48.4 765 55.7 
Mercury 627 45.6 627 45.6 
Pentachlorophenol 190 13.8 ' 190 13.A 
Vinyl Chloride 550 '40.0 .563 41.0 
3,3-Dichlorobenzidene 409 29.8 412 -. 30.0 
Naphthalene 772 61.6 772 
t>i-(2 Ethylhexyl)Phthalate 338 ·24.6 338 
Di-N-Butyl Phthalate 354 25.8 354 
Benzene 66 4.8 66 
1 uene 961 69.9 998 ' i ·bon Tetrachloride '3 0.6 8 

t 1 t 1 Trichloroethane 140 10.2 140 
Methylene Chlori.de 30~ 22.2 305 
Trichloroethylene 77 5.6 77 

(*) Data generated from 137~ responses to paint industry "308" survey. 
Since many of the raw materials included in the 308 Data Collection 
Portfoiio· c4n contain more than,on~ toxic pollutan~, th~ Agency 
was unable to obtain unambiguous counts for the occurence of 
pa~ticular toxic· pollutants. A conservative approach ~as .taken 
because of this.· When the Data Colleetion Portfolio response did 
not ind~cate clearly which toxic pollutant ~as in use, the Agency 

5'6. 2 
24.6 
25.8. 
4.8 

72.6 
0.6 

10.2 
22.2 

5.6 

made tw~ count~+-- one including neither, one including both~· This gave 
a maximum. and<i;:minimum count for toxic pollutants. 

·- ~·~TrE~P·-,:·-
·. ~:~:~~: .!/; : 

~~~ 
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Solvent Cleaning Wastes 

Sol~ent·cleaning wastes are consider~d hazard~us· 

because th~r have been documented to contain sigriificant 

concentrations ihe two to~ic heavy metals lead and chromium. 
. . 

In addition to posing a toxicity hazard, the solvent cleaning 

waste is also considered hazardou9 b•ca~se the solvents 

employed in the cleaning pr~cess, primarily mineral spirits,· 

are ignitable. The flash point of mine~al SDi~its is 

104°F (4) and ther~fore meets the §261.21 cha~acteristic 

of lgnitability (~ (140°F for liquids). The following 

data from state manifests illustrates ·both the significant 

heavy metal c~ricentratlons in ihese wastes, and the fact 

that the. wastes' flashpoint meets the criteria foi ignitability 

(5,6): 
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1. State: Illin6is 

' ~ Sdurce: Special Waste Disposal Applications, Illinoi~ EPA 

Waste Name: ·still bottoms and thinner slu~ge 

Quantity: 120,000 gallons (liquid) 

Percent Analysis: 68.2% Solvents 

31.R% Pigments and Resins 

Chemical -Analysis: 

Flashpoint: 

2. S t a·t e: Illinois 

~etal 

Cr 
Pb 

Total 
Concentration (ppm) 

27.6 
112.9 

Source: Special Wast~ Disposal Applications, Illinois EPA 

W a s t e 'N am e : P a 1 n t S 1 u d g e s 

Quality: 458,000 gallons 

Percent Analysis: 53% Solvents 

451. Pigment and ~inder 

Flashpoint: 

Chemical Analy~is: 

.2% Inorganic Residue 

Metal 

Cr. 
Pb 

-19-

r. 

Total 
Concentration (ppm) 

166 
1203 



' 

I 

3 • ; Stat~: New Jersey 

Source~ Industrial Wa~te Sutveys, New Jersey Departme~t 
of Environmental Conservation 

Waste Name:· Dirty Wasb Solvent 

Quantity : ·. 3 7 , 0 0 0 gallons I year ( 1 i quid ) 

Percent Analysis: 

Chemical Analysis: 

Waste Properti~s: 

85% Solvents 

10%· .. Resins 

5~ Pigments 

Contaminant 

Chromates 
Lea·d 

Total 
Concentrations 

(ppm) 

7000 
3000 

Flammable, Toxic (reported by generator) 

In summary, solvent cleaning wastes are being listed 

as hazar~o~s because (1) the solvents use~ to clean tanks 
r 

' 
and equipm~nt are ignitable; and (2) ~he snlverit cleanin~ 

wastes have been do~umented as. containing the t6x{c co~pounds 

lead and chromium,· in significa~t concentrations. 

-20-



~ater and/or Caustic Cleaning Wastes 

The Ad~lni~trator has;classified ~ater and/or caustic 

cleaning wastes as hazardous because of the levels of ten 

toxic constituents found in samples of the waste. Table 6 

summarizes dat~ which substantiate EPA's listfng of these 

wastes as hazardous. These data we~e selected from-EPA's 

D~velopment Document for Effluent Limitations Gtiidelines 

.arid Standards for the Paint Formulating Point Source Categ6ry.(l) 

(Note th~t "untreated wastewater" samples are representative 

·of water ~nd/or caustic cleaning w~st~s befo~e tr~atment.) 

These data indicate that lead, mercury, benzene, carbon 

te~rachloride, methylene chloride, tetrachloroethylene., 

naphtbalene, di(2-eth~lhe~yl). phth~late .(bER~), di-n-butyl

phthalate arid toluene are typically fou~d in water and/or 

c au s t i c . c 1 e ani n g w a s t e s • .c once n t r a t i o n s o f the s e t o xi c 

pollutants in the wastewaters ~xceed 10 or even 100 t~mes 

the existing diinking water or ambient water quality standards. 

Wastewater Treatment Sludge 

The Administrator has classified wastewater treatm~nt 

sludges from paint manufacturing as hazardous bec.ause of the 

levels of six toxic constituents found in samples of the 

waste. tPA. tested samples of this waste from sever~l plartts 

and f o'und t ha·t it contained i no rga ni c and 'organic priority 

pollutants.(l) The data ahown in Table~ from EPA's 

Development ~or Effluent Limitations G~idelines and 

Standards for the Paint Formulating ~oint Source Category 
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TARLE 6. 

UNTREATED WASTEWATER* DATA ~- SELECTED POLLliTANTS 

1977/1978 SAMPLING PROGRAM (1) 

-- - ------
HAZARDOUS NUMBER OF --- AVERAGE MEDIAN MINIMUM MAXIMUM MASS LOADfNG 
CONSTITUENT SAMPLF.S TIMES ABOVE (mg/1) (mg/1) (mg/1) (mg/1)· (KG/YEAR)** 

ANALYZED DET. ·LIMIT 

Lead 60 4'> I . 6.100 .805 .022 RO.OOO I 4,475 
Mercury 55 44 .I .5.161 .500 .001 62.0()0 I . 3,6 ')() 
Benzene 31 18 . I 1.933 .• 170 .()20 9.900 I ROO 
Carbon tetrachloride 31 7 I 3.770 .014 (.010 30.000 I 675 
Methylene chloride 31 17 I 31.878 .620 (.010 210.000 I 13,100 
Tetrachloroethylene . 31 16 I• .567 .175 <.olo 4.QOO I 232.5 
Naphthalene 31 8 .. I 2. Q.')O, · · .054- (.()10. lR.OOO I 600-
Di (2-Ethylhexyl) 31 9 I .418 .140 <.010 2.810 I lOS 

Phthalate - I I 
Di-N-Butyl-Phthalate 31 13. I 5.745 .160 <~010 .69.000 I 2,475 
Toluene 31 27 I 17~966 2.500 .073 259.700 I 11 !075 -

* Representative of water and/or caustic cleaning wastes before treatment. 

**Assumes production 250 days per year. 
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TABLE 7 

WASTEWATER TREATMENT SLUDGE DATA SUMMARY 

1977/197P, SAMPLING PROGRAM (l) 

MASS 
HAZARDOUS --...;_.:..Number of----.:.. ___ I AVERAGE MEDIAN MINIMUM "MAXIMUM ·I LOADING 
CONSTITUENT SAMPLES TIMES ·ABOVE I (MG/L) (MG/L) (MG/L) (MG/L) I (KG/YP.AR)* -

ANALYZED 'DET. LIMIT I I 
I I 

I 
Chromium 39 37 I 7.050 .700 (.50 90.000. 767.5 

I ; . 

Lead - 39 . 37 . I 10.770- 3.000 (.100 80.000 1065 
I 

Mercury )6 31 I 15.061 .640 .005 220.000 1687.5. 
-I 

Nickel ')q 27 I 10.443 .200 .020 200.000 1112 0 '; 

I 
Methylene chloride q R I 12Q.201 1.735 .300 900.000 12,764.2')-

I 
Toluene q ·s I 44.740 .qo5 .no 350.00 . 4650 

I 

*Assumes productl6n 250 d~ys/year 
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indicate that chromium, lead, mercury, nickel, methylene. 

chloride and toluene, are typically found in wastewater· 

treatment s~udge from paint manufacturing. 

In addition to the EPA data, the following data from Illinois 

and New Jersey(5,6) indicate that wastewater treatment sl~dge 

from paint manuf~cturing .contains elevated levels of chromium 

in both cases, and lead in one case. Further, an acid 

leaching t~st performed on one of the samples indica;es 

that the chromium and lead can, in fact, be extr~cterl at 

1 e v e 1 s , w h 1 c h ex c e. e d 1 0 and 1 0 0 t i me s ( r e s p e c t iv e 1 y ) t h e 

drinking water standa~ds for these metals~(5,6) 

1. State: Illinois 

Source: Special Waste Di~posal Applications, Illinois EPA 

Waste Name: Paint Sludge 

Quantity: 50,000 gallons 

Percent Ana~ysis: 501. Resins 

45:". Pigments 

(1% Xylol, toluol, isopropyl alcohol 

Chemical Analysis: 

.I 

Metal 

cr+6 
Pb 

-24-

Concentration 
in ~vaste (ppm) 

1500 
9200 

Concentrations 
in Leachate (ppm) 

1 .• 3 
5.4 



2 • State: New Jersey 

Source: Industrial Waste Surveys, New J~rsey Oeoartment of 
Environmental Protection 

Waste Name: Emulsion Paint Sludge. 

Quantity:·. 7o,non gallons/year .(sludge) 

Percent Anaysts: ~O%:Water 

20t Ti02 

201. Latex Solids 

Chemical Analysis: Metal 

Pb 

Concentration 
in Wast~ (ppc) 

300 

Waste Properties: Irritant, to~ic (reported by gener•tor~ 

Emission Control Dusts/Sludges 

The Administrator has classified emis~ion control 

dusts/siudges as hazardous beca~se the Agenc~ has reason to 

~elieve that these wastes'co~tain ~ubstantial quantities of 

the toxi~ raw ~aterials used in. the formulation of 

paint products (see Section tii, Generation and Management 

of Listed Waste Streams), and therefore that the wastes 

pose a substantial threat to human health and the environment. 

Specifically~ this waste i~ being listed as a hazardous 

waste bec~use of ~he pre~e~ce of the following toxic c6n~ti-

tuenta which are ·constituents of raw materials used iri 

paint manufacturi~g: 
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antimony 
cadmium 
chromium 
lead 
nickel 
silver 
cyanides 
phenol 
mercury 
pentachlorophenol 

.vinyl chloride 
3,3'~dichlorobenzidene 
naphthalene 
di(2-ethylhexyl) phthal~te 
di-N-~utyl phthalate 
benzene 
toluene 
carbon .tetrachloride 
1,1,1-trichloroethane 
methylene chloride 
irichlo~oethylene 

If emission control residues are collected wet, 

scrubber wat~r is often diverted to ~he wastewater treatment 
. ' ' 

plant for tr~atment before disposal. In this cas~, the 
, I 

scrubber water becomes a .sou~ce of the wastewater tteatme~t 

sludge, which has alieady been d~mons~rated as ~eing 

hazardous. 

B. Potential for Substantial Hazard from Improper Waste 
Management 

I: 

As shown above, th~s~ wastes contain a wide range of 

toxic organic an~ in6rganis constituents, in many cases' in 

~1gnificant concentrations. Many of these constituents, 

namely benz•ae, hexav~lent chromium, ca~b~n tetrachloride, 

tetra~hloroethylene, 3,3'-Dichlorobenzidine, and tri~hloro-

ethylen~ have b~en identified )y the Agency's Car~inogen 
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Assessment Group as possessing substanti~l evidence of 

carcinogenicity, increasing Agency concerns as to the 

potential of these wastes to cause substantial harm if 

mismanaged. Under these c!r~umsta~ce~, the.Agency requires 

ass u ran c.e ·that was t e cons t it u en t s will not m :1 grate and 

persist ~hould mismanagement occur. 

Such assurance does not appear possible here since 

' ·most waste constituents appear quite capable of migration 

in subst~ntial concentrations, and of m~bility and persistenc~ 

upon env~ronmenta~ .releas~. As shown in Table 8, most of 

the organic compou~ds in these wastes ~re very,water soluble, 

and some (su~h as phenol) extremely so. The heavy metals 

are lik~wise known to be capabie of migrations in leachate. 

These compounds thus present a danger of migration via a 

groundwater pathway if exposed to a leaching medium. 

Other compounds, particularly ben~ene, •inyl chloride, 

tolu~ne, trichlo~oethylene., 1,1,1'-trichloroethane, and 

m~thylene chlor~de, are significantly volatile and coul~ 

pose an inhalati~n hazard to environmental receptors in 

the vicinity of improperly disposed wastes. 

These c~nstituents are likewise capable of mobility 

and persistence upon environmental release. ~any constituents 

have in fact been involved in damage incident• resulting 

from improper waste management, empirically demonstrating 

mobility and persistence: of waste ·constituents. For example, 
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Compound 

Antimony 
Cadmium 
Chromium 
Lead 
Nickel 
Silver 
Cyanides 
~ercury 

Phenol 
Pentachlorophenol 
Vinyl Chloride 
3,3'-.Dichlorobenzidene 
Naphthalene 
Di-2-Ethylhexylphthalate 

.. Di-n-Butylphthalate 
Toluene 
Benzene 
Trichloroethylene 
1,1,1-trichloroethane 
Methylene Chloride 
Tetrachloroethylene 

Table R* 

'I 
I 
I 
I 
I 
I 
I 
I 

Vapor Pressure 
(mm Hg) 

Solubility 
in 'l.later 

Varies, ~epending on which salt of. 
of the metal is present in the·waste. 

(').2'!Dill at 20°C~ ·I 
.(')00llmm at 20°C8 I 

· 2,660mm at 2soc8 I 
low I 
lmm at 53oc8 I 
1.2mm at 200°C8 I 
o.'1mm at usocs I 
23.4 at 25°C8 ·1 
76mm at 20°C8 I 
77 at 25°C7 · I 
100 at 20°C I 
350 at 20°C I 
19 at 25°C7 I 

I 

82 g/1 at l5°C~ 
14 :ng/l at 20°C8 
1.1(')0 mg/1 at·25°C~ 
4 mg/111 
30 mg/18 
50 t!lg/19 
400 mg/1 at 2~ocA 
470 mg/1 at 25°C8 
1,780 mg/1 at 20°C8 
1,000 mg/l a't 20°C7 
950 mg/1 at 25°C 
20,000 mg/1 .at 25°C7 
150 mg/1 at 25°C7 

*Table compiled from data given in "Physical/Chemical Properties of Hazardous Waste 
Constituents .. (U.s. EPA, 1980) unless otherwise specified by superscript. · 



trichl'oroethylene,' benzene, vinyl chloride, !Uethylene 

·chloride, and tetrachloroethylene were all involv~d in th~ 

contamination of drinking water sources in New Hariover, 

North Carolina. (Muskie report)' Toluene and benzene- are 

among the constituent_s present in water and ai·r samples 

taken in the Love Canal area. ("Love Canal Public Health 

~omb"j a Special .Report to_ the Governor and Legislature, 

' 
N e w S t a t e "D epa r t men t o f a e a 1_ t h ( ~ 9 7 8 ) ) • T r i c h 1 o .r o e thy 1 e n e 

and phenol were involved in_ a damage incident in Sehigh 

Co.·, Pa. where industri.il w~stes contaminated drinking 

water wells·. (Muskie) H~avy metals and ~yanides likewise 

have bee~ ~nvolved in numer~~s damage incidents from improper 

waste disposal. (Muskie)_ P•niachlorophenol has been detected 

in surface water and finished drinking waster (Append!~ B), 

and is only moderately degradable. (Id.) 

The remaining compounds likewise appear capable of 

mobility and persistence •. The t~o phathalat~ esters present 

are mobile (particul~rly in soils low in organic content), 

and are c~pable of persistence iti most environm~nts, although 

subject to biodegradation. Both esters are also bioaccumulative, 

I 

so that exposure to small concentrations may· still prove 

dangerous.(ll)-

3,3'-dichlorobenzidene has limited mobility in .. clay, 

br in soils high in organic c~ntent (11), but could be 

mobile iri other media.· Photolysis i~ the most significant 

degradation mechanism (11), and so wo~ld not effect this 

compound's persistence in:groundwater~ 
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Napthalene is likewise capable of migration through 

.soils (11), and since it is not subject to· hydrolysis 

(altho~gh it is biod~grada~1e) (11), could persi~t in the 

abioti6 ~onditions. bf most aquifers. Th~se constituents 

~hus have the-·capacity ~or migration~ mobility and persistence, 

raising the possibility of potential hazard if the wastes 

are mismanaged. 

Additionally, preserit management and disposal practices 

(s~e Section III) for these hazardous wast~s may be inadequate 

t~ prote6t human health and the erivironment f~om exposure 

to the to~ic cons~ituents shown .to be pre~ent in the wastes. 

tandfilling of any of the listed wastes in unsecure landfills 

could contaminate uriderlytng·g~ound~ater or nearby surface 

water as the waste releases toxic constituents. 

In particular, landfilling of liquid wastes such as 

the water and/or caustic cleaning ~aste, solvent cleaning 

waste, or,a sludge which has not been dew~tered, may pose a 

threat to water supplie~ because many of the toxic co~stituents 

ptesent in the liq~id waste are' already ~olubilized in the 

liquid and would tend t~· pass more quickly through a landfill, 

even without the p~rcolating action of rairtwater on the 

landfill. The state manifest information presented above 

indicates that some of the~e toxic ·constituents will indeed 

be released from the waste. These wastes·thus cbuld c6ntaminate 

drinking water supplies and pose a tbreat to human health 

Bnd the environment through ingestion of water contaminated 

with the toxic ·constituents of concern. 
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Dewater~d sludges--wast~water treatment sludges or air 

pollution (emission) ·~ontrol sludges--also pose a threat to 

human·health and the erivironment if mismanaged. Extraction 

' 
data have shown that the wastewater treatment sludges 

sometimes leach contaminants in excess of ten times the 

' 
drinking water stahdard for chromium and lea~. These data 

indicate that the sludge~ contain chro~ium and lead in a 

soluble foim and thus could be released in har~ftil 

~oncentr~tions. 

In g~neral, if th~~e wastes sho~ld be expos~d to an acld 

environment, _for example, ·di~posed in landfills corttaining 

organ!~ refusa or disposed in areas subject t6 acid rainfall_, 

these constituents' concentrations in leachat·e would be . .· 

similar to concentfations shown by the leaching data· fr~m 

the state manifests. As indicated ih Table 1, many_ of 

these plants are located in re~ions known to be subjec~ to 

acid rainfall (east oi the Mississippi). 

The dry air po~l~tion (emission) control tesidue 

could po~e an additional ha~ard. These emissi6n control 

dusts are of a fine particulate composition, and .therefore 
. . 

a large s~rface area is exposed to _leachin~ action of any 

percolating medium. Dusts can 'pose a hazard in addition 

to that of groti~d and surface water contamination. Airborne 

exposure to, for instance, lead and chromium compou~ds 

escaping fro~ air pollution co~trol dusts poses an inhalation 
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' hazard·. ·These !Dinute' particles could be dispersed by the 

wind if waste dusts are pile~ in the open, placed in unsecure 

landfills or improperly handled during transportat~on. As 

a.result, the health of persons ~~o inhale the iirborne 

particles would be jeopardi~ed. 

A further considerat~on in'the .regulation of. these hazard-

ou~ wastes is that th~y are trans~orted to off~site disposal 

facilities.· This increases the likelihood of their being 

mismanag.d, i.e., uncontrolled trans~ortatioh may result 

either. in their not being properly h~ndled during transport 

or their not reaching their destination at all. A transpor-

tation and ~anifest system combined with design•ted standards 
' ' ' 

for the managemerit of the~e wastes will greatly reduce 

their availability to harm to humans a~d the en~ironment. 

In fact, many generators of these wastes actually indicated 

t·.~at at the present time they are ignorant of .the ultimate 

dispo•ition of the wastes th~y give to contract haulers 

(see pp·. i4-15 above). In fact; in a recent damage incident, 

a number of 55 gallon drums of p~int sludge were haphazard~y 

dumped on a house farm north, of Richmo~d, Virginia. These 

drums were· tra.ce d back to a Maryland paint company. 

(Washington Post~ June 23, 1980, .at B 1.) The danger of 
\ 

improper transpcir~ of these wastes thus appears very high. 

These wastes are generated in very substantial quantities 

(See Table 2) and contain significant concentration~ of the 
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t6xic constituents of concer~ (see previously sited data). 

Larg~ amounts of these contamiriants pose the danger of 

p~lluting large ~reas of ground .and surface waters ·near 

an unse~ure landfill. Contamination co~ld also occur for 

any long periods of time~ ~ince large amounts of pollutants 

are available for environmental loading. Attenuative 

capacity of the environment surrotinding an~inadequate 

disposal facility could also be reduced or used up due to 

the large quantiti~s o~ pollu~ants available. All of 

these considerations increase th~ p~ssi~ility of expdsure 

to the harmful constitu~nts in the wastes. 

V. Health and Environmental Effects (10) 

The foll~wing contaminants of ·paint waste~ are desi~nated 

as priority p~llutanis under Section 307(a) of the Clean 

'Water Act: 

antimony 
cadmium 
chromium 
lead 
mercury 
nickel 
s il ve·r 
cyanides 
phenol 
pentach.lorophenol 
vinyl -chloride 
3,3-diehlorobenzidene 
benzene 
earbori tetrachloride 
methylene chloride 
t e t r a ch 1 0 r 0 e thy 1 en e 
·naphthalene 
di (2-ethylhexyl) phthalate 
di-N~butyl~phthalate 

toluene 
trichloroeihylene ' 
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Lead is also regulated ·under the Clean Air Act. Proposed 

o~ final standards h~ve been issued for most of these chemical~ 
' I 

under the Occupational S~fety arid Health Act of 1970. More 

specific information on the health effects of these chemicals 

are summarized below. For further information on the health 
. . . 

effects· of a 11 of these constituents , see A p p e n'd i x A. 

An.t imony 

Essentially no· information on antimony-in.iuced hunian 

-health effects ha~ be~n-derived from community •pidemiolo~y 

studies. The available data ire i~ literature relating effects 

observed with therapeutic or medicinal uses of. antimony 

compounds and industrial ex~osure studiesr Large thetapeutic 
.. 

d6ses of antimonial compounds,· usual1y used to treat 

schistisom.iasis, have caused severe n~usea, ,vomiting, 

convulsions, irr~gular heart action, liver damage, and skiri 

rashes. Studies.of acute industrial antimony poisoning 

have revealed loss of appetite, diarihea, headache, 

and dizziness i~ addition to the symptoms found in studies 

of therapeutic doses of antimony. 

F~r the protec~ion of human health from to~ic properties 

of antimony ingested thr,o.ugh water and through contamina·ted 

-·aquatic:·organisms~ th~ ~~bient water criterion is determined 

to be 0.145 mg/1. 
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' 
Antimony compounds remaining in wast~wa~e~ treatment 

slud·ge under anaerobic conditions may be co~nected to 

stibine (SbHJ), a very solubl~ and very toxic ~ompound. 

Antimony is not known to b~ essenti~l-·to the growth of 

~lants~ and has been reported to be moderately toxic. 

Therefore, sludge containing large amounts of anti~ony 

could be detrimental to plants if it is applied in large 

amounts to cropland. 

Cadmiu~ 

Cadmium is an extremely danger~us cumul~tive toxicant 

(the metal is not excreted), causing progressive chronic 

poisonirig in mammals, ~ish, a~d probably other organisms. 

To~ic effects of cadmium on man have been reported 

from throug?out the wo.rld: Cadm'ium may be a !'actor in the 

development of such human pathological conditions as kidney 

disease, testicula~ tumo~s, hypertension, arterioscl•rosis, 

. ' ' 

growth inhibi~ion, chronic disease of old age, and can~er~ 

Cadmium is. normally ingested by humans through food and 

water as w~ll as by breathing air conta~inated by' cadmium 
' . 

dust. Cadmium is cum~lative in the liver, kidney, pancreas, 

and thyroid of humans and o~her ariimals. A .seve.re bone a~d 

kidney sybdrome known as itai-itai diseise has been documented' 

in Japan as caused by cadmium ingestion via drinking water 

and contaminated irrigation water. Ingestion of as little 

as 0.6 mg/~ay has produced this disease. Cadmi~m acts ~yn-



ergistically with other ·metal~. ·Copper and zinc substantially 

'increase its toxicity. 

Cadmium is concentrated by marine organisms, parti~ularly 

molluscs, which accumulate cadmium in calcareous tissues 

and in the visera. A concentration factor of l,ono for 

cadmium in fish muscle has been reported, as have concentration 

factors of 3000 in marine plants and uo to ~Q,60n in certain 

marine animals. The eggs .and larvae of fish are apparently 

more sens.itive than· adult fish to poisoning' by cadmium, and 

~rustacearis appea·r to be more sensitive than fish egg~ ·and 

larvae. 

For the protection of huma·n health from the ·toxic 

properties of cadmium ing~sted through water and th~ough 

con tami nat ed aquatic 'organisms t the ambient water criterion 

is determined to be 0.010 mg/1. 

Data show that cadmium can,be incorporated into crops, 

including vegetables ~nd •rains, from cont•minated soils. 

Two.Fed~ral agencies have already recognized ·the potential 

adverse human health effects posed by the use of sludge on 

croplan'd. The FDA recommends that sludge containing over 

lO ~g/kg of cadmium should not be used on agricultural 

land. Sewage 'sludge contains ·3 to 300 mg/kg (dry basis) 

of cadmium; ·mean • 10 ~g/kg; median • 16 mg/kg. The USDA 

also recommends placing limit~ on the total cadmium ·from 

sludge th~t may be applied to land. 
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Chromium 

.The two ~hromium form~ most frequently found in industry 

wastewaters are hexavalent and trivalent ·chromium. Some of it 
.. 

1~ reduced to trivalent chromium as part of ~he process reaction. 

The ra~wastewa~er _containing·both valence states is usually 

treated first to reduce remaining hexavalent to tri~alent 

chromium, and second to precipitate the trivalent form as the 

hydroxide. The hexavalent form i~ riot removed by lime treatment. 

Chrom~um, ~n its various valence ~tates, is ha~a~dous to 

man. 'tt can produce iung tumors when ihhaled, and induces skin 

sensitizations~ Large doses of ch~omat·es have corrosive effects 

·~n .the intestinal tract and can cause inflammation of the kidney•. 

Hexavalent chromium has bee~ identified by the Agertcy'·s 

Carcinogen Assessment Group. as. e~hibiting substantial 

~vidence of being carcinogenic. Levels of chromate ions 

that show no ef~e~t in man appear to be so low as to prohibit· 

determination, to date. 

The toxicity of chromium salts to fish and other aquatic 
. . . . . 

life varies widely w{th the species, temp•rat~re, pH~ valence 

of the chromium, and synergistic or antagoni~tic effects, 
I . . 

especially: 'the effect of water hardness. Studies have ~hown 

that triyalent ·chromium is ~ore toxic to fish of some .types 

than is .h~iavalent chromium. Hexavalent chromium retard• 

growth of one fish species at 0.0002. mg/1. Fish food 

organisms and other lowet forms of aquatic life are extreme1y 
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·sensitive to chromium. Therefo~e, both hexavalent and 

t r.i valent ·chromium must be considered ha rmfu 1 to part i cu la r 

fish or organisms. 

For the protection of human .h~alth from the toxic 

properiies of ~hro~ium {except hexavalent chromium) ingested 

through wat~r and contamin~ted aq~atic organisms, the 
I 

recommended water quality criterion is 0.050 mg/1. For 

the maximum protection of human health from the potential 

carcinogenic eff~ets of exposure to hexavalentJchromium 
' ' . 

thr~ugh ingestion of watei and tontaminated aquatic ~rganisms, 

,ihe ambient water concenbration is zero. 

Chromium is ~ot destroyed when treated by wastewater 

tr~atment (although the oxidation st~te may chang~), and will 

either pass through to the wastewater treatment effluent or be 

incorporated into the wastewater treatment sludge. Both 

oxidation states can cause was~~~ater treat~ent inhibi~ion and 

can also limit the usefQlriess of munici~al sludge. 
. t' 

Chromium not passed through a wastewater tr~atment plant 

will.be retained in the sludge, where it is likely to build up 
. . I 

. • I 

·in ~oncentration. Disposal of sludges containing.very high 

co~centrations of trivalent chromium can potentially c~ 1se 

problems. in secure landfills. Incineration, or ~imllar 

destructive oxidation processes can produce hexavalent chromium 

· ftom lower'valenc~ jtates. Hexavalent chromium is potentially 

more toxic than irivalent chromium. Iri cases wh~re high rates 

of chrome ~ludge application on land are used, distinct growth 

inhibition arid. pl~nt tissue uptake have been noted. 
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Lead 

Lead ingested by humans produces a variety of toxic effects 

including impaired reproduction ability, 'disturbances in blood 

chemistry, neurological disorders, kidney damage, and adverse 

cardiovascular effects. Expostire to lead in the diet results 

iri permanent increase in lead levels in the body. Most of the 

lead ~ntering the body eventually becomes localized in the 

bones where it accumulates •. Lead is a carcinogen or cocarcinogen 

in some species of experimental animals. Lead is teratogenic 

in experimental animals. Mutagenicity data are not av~ilable 

for lead. 

For the protection of human he~lth from the toxic proper~ies 

of-lead ingested through wafer and ·through contamin~ted aquatic 

organisms the ambient.water criterion is o.oso mg/1. 

M_ercury 

Mercury can be introduced into tbe body thr9ugh the skiri 

1and the respir~tory ~ystem as the elemental vapor. Mercuric 

salts are highly toxic to humans and cari be absorbed through 

the gastrointestinal tract. Fatal doses can vary from 1 to 30 

grams. Chronic toxicity of methyl mercury is evidenced primarily 

by neurological symptoms. Some mercuric salts cause death by 

kidney failure-• 

Mercuric salts are extremely toxic to fish and other 

aquatic life. Mercuri~ chl~r{de is mrire lethal than copper, 

hexavalent chromium, zinc, nickel and lead towards fish and 

aqu~tic life. In the food .cycle, algae containing mercury ti~ 
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to 100 times the c~ncentration in the surro~riding s•a water. ire 

eaten by fish which furthe~ c6ncentrate the mercury. Predators 

that eat ~he fish in turn c~ntentrate the mercury even further~ 
. ' 

For the piotection of human health from the toxic properties 

of mercu~y ingest•d t~rough w~ter and through contaminated 

aquaiic organisms th~ ambient water criterion is determined to 

be 0 • 0 0 0 2 m g /;1 • ' 

In sludges, mercury content may be .high if industrial 

so~r~es of mercury contamination. are present. Littl~ is known 

about the form in which mercury occurs in s~udge. Merctiry may 
' ' 

undergo biologi.cal methylation in sedimen'ts, but no methylation 

has·been observed in soil~) mud, or sewage sludge. 

The mercury c6ntent of soils not receivin~ additions of 

POTW sewag~ sl~dge lie in the range from O;Ol to 0.5 mg/kg •. In 

soils r~ceiving POTW sludges for protracted periods, the 

concentr.tion of mercury has been o~served to approach.l .• O 

I 
mg/kg. In the soil~ mercury enters into reactions with the 

exchange co~plex of clay. ind organic fractions, forming both 

ionic and covalent bonds. · ·Chemical and microbiological 

degradation of ·mercurials'caa take place side by side ir the 

soil, and th~ products - ioriic or molecular ~ are r~tained by 

organic matter arid clay or may be volatilized if .sasedus. Be

cause of the high affinity between metc~ry and the solid ~oil 

surfaces, meriury persists in the u~per layer of.soil. 

Mer~ury can enter plants through the roots, it can readily 

move to other patts of the ~lant, and it has been repoTted _to 
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cause injury to plants. In·many plants mercury ~oncentrations 

range from 0.01 to 0.20 ~g/kg, but when plants are supplied 

with high levels of mercury, these concentrations ~an exceed 

o.s mg/kg. Bioconcentration occurs in animal~ ingesting mercury 

in food. 

Nickel 

The t~xicity o~ ni~ke~ to man is ~bought to be very low, 

and sys~e~ic poisoning of human bei~gs by ni~kel or nickel 

~~lts is almost unknown. In,non-human m~mmals rii~kel acts to 

inhibit insulin release, depre~s growth, and reduce cholesterol. 

A_ high incidence of ·cancer of the lung ~nd nose has been reported 

iri ~umans engaged in the·refining of ·nickel. 
. • I 

Nickel salts can kill fish at very low concentrations. 

However, nickel has been fo~nd to be le~s toxic to some fish 

than copper, zinc, and iron. Nickel is present in coastal .and 

open ocean water at concentration-s in the range of 0.0001 to 

0.006 mg/1 alth6ugh th~ most common values are 0.002 ~ ~.003 

mg/1. Mari~e animals :cont.ai~ up to 0.4 mg/1 and marine plants 

contain up to 3 mg/1. Higher nickel concentrations h8ve been 

reported to c~use reduct·ion in phot~synthetic activity of the 

giant kelp. A low concent~ation ~as fo~nd to kill.oyst~r egg~. 

For the protection o~ human health based on the toxic 

~roperti~s of nickel ingested through w~ter and through 

contam!nat~d· aquatic orgariisms,. the ambient water criterion is 

determin~d to be 0.133 mg/1. 

Nick~i toxicity may develop in plants frdm application of 



a~wage sludge on acid soils. Nickel has caused reduction of 

yields for.a variety of crops including oats~ mastard, tu~nipa, 

·and cabbage. In one study nickel decreased the yields of oats 

significantly ~t 100 mg/kg. : 

Whether nickel •xerts a toxic effect on plants depends on 

several soil [actors, the amciunt of nickel applied, and the 

contents of other metals in the sludge. Unlike copper and 

zinc, which are more available f~o~ ~norganic s~urces than from 

$ludge, nickel uptake by pl•nts seems to be promoted by the 

presence of the organic matter in sludge~ Soil t~eatments s~ch 

as liming red~ce the solubility of nickel. Toxi~ity ~f nickel 

to plants is enhan~ed in acidic soils. 

Silver 

Metallic silver is not considered to b~ toxic, but most of 

it salts are toxic to a lar~e number of organisms. Upon 

ingestion by humans, many silver salts are absorb~d in the 

cir~ulatory system and d~pasited in various body,tissues,· 

resulting in generalized or sometimes localized gray 

pigmentation of the skin and mucous membranes know a~ 

argyria. Th~re is no·known method for removing silver from 

the tissues once it is deposited, and th~ effect is 

cumulative· •. 

Silver is recognized as a bact-ericide and doses from 

0.000001 to :0.0005 mg/1 have been reported as sufficient to 

sterilize water~ The criterion for amb!en~ water to protect 
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human health from the toxic properties of silver ingested 

through water and through contaminated aquatic orgnisms is 

0.010 mg/1. 

·The chronic toxic effects of silver on the aquatic 

·environment ha~e not been.~iven a~ mu~h attention as ma~y 

other heavy metals. Data from existing literature support the 

fact --that. silver is nearly the most toxic of the h:eavy 

metals, there·~re ~isufficient data to adequateli evaluate 

even the effects of hardnesi on silver toxicity. There are 

no data availabl~ ~n the toxicity of different forms of 

·silver. 

Cyanides 

Cyanide~ are among th~ most toxic of p~lluta~ts co~monly 

observed in industrial wastewaters. Introduction of cyanide 

into industrial processes is usually by di~solution of 
I 

potassium cyanie (KCN) or .sodium cyanide (NaCN) in process 

waters. However, hydr~gen cyanide (HCN) formed when ~he 

above salts are dissolved in water, is probably the most 

acutely letpal compound. 

The relationship of pH to hydrcigen cyanide formation 

is very important. As pH, is lowered to ~elow 7 ~ more than 

99 percen_t' of the cyanide· is present as BCN and less than 1 

percent as cyanide icins. Thus, ~t neutral pH, th~t of most 

living organisms, .th~ ~ore toxic form of cyan~de prevails. 

Cyanide ions combine with nu~ero~i heavy metal ions 
' ' 

. to form compl~xes.. The complexes are in equilibrium with 
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HCN. Thus, the stability of the metal-cyanide complex and 

the pH determi~e the concentration of RCN. Stability of 

the metal-cyanide anion complexes is extremely variable.· 

Thos~ formed with z~nc, copper, and cadmium aie not stable--

they ~apidly dissociate, with production of HCN, in near 

n~utral 6r acid waters. Some of the complexes are extre_mely 

s.table. Cobaltocyanide is v~ry resistant to acid d!still•tion 

in the laboratory. Iron cyanide complexes are al~o stable, 

but undergo· photodecomposition to give HCN ·upon exposure to 

sunlight. 
• I 

Synergistic effects hav~ been demonstrated for 

the metal cyanide complexes making zinc, copper, and cadmium, 

cyanides ~ore toxic than .an equ~l concentration ~f sodium 

cyanide. 

The toxic mechanism.of cyanide is e~sentially an 

irihibition of oxygen metabolism, i.e., rendering the tissues 

incapable of exchanging oxygen. The cyanogen compound~ are 

true noncumulativ~ protoplasmic poisons. They arrest ~he 

activity of ~11 forms of animal life. Cyanide shows a very 

specific type of toxic action. It inhibits the cytochrome 

oxidase system. This system is· the one which facilitates 

electron transfer from reduced metabolites to molecular 

oxygen. .The· human .body can convert cyanide to a non-toxic 

thiocyanate and eliminiate it~ Howevei, if the quan~ity ~f 

cyanide ingested is too great at one time, the inhibiti6n 

of oxygen utillia~lon proves fatal before the detoxifyirig 

reaction reduces the cyanide concent~ation to a safe l~vel. 

-1/.-
- 1'-IS-



Cyanides are more·~~xic' to fish than to lower forms of 

·a q u a t i c or g a·n i s m s such a s m i d g e 1 a r v a e , c r u $ t a c e a n s , and 

.mussels. Toxicity to fish is a function of chemical form 

.and concentration, and is influenced by the rate of metabolism 

' . 
(tempetBture), ·the level of dissolved oxygen, and pH. In 

laboratory studies free cyanide concentrations ranging from 

n.os to 0.15 mg/1 have be~n proven to be fatal to sensitive 

fish species including trout, bluegill, and fathead minnows. 

Levels ab~ve 0.2 mg/1 are rapi~ly fatal to most ffsh species. 

Long t~rm sublethal concentrations pf cyanide as low as 

0.01 mg/1 have been shown t~ affe~t the ability of fish t~ 

function normally,. e.g., reproduc;e, grow, and swim.· 

For the protection of ·human health from the toxic 

pr6perti~s of cyan~de irigested thrb~gh water and throguh 

-contaminated aquatic orga~isms, the ambient water quality 

criterion is· determined to be 0.200-- mg/1. 

Phenol 

Phenol exhibits acute and sub-acute toxicity in huians 

~nd laboratory animals. Acute oral doses of phenol in 

humans cause sudden ~ollapse arid unconscidusness by its 

actio~ ~~ t~e· central n~rvous system. Death occurs by 

respirat~ry arrest. Sub-acute oral doses in mammal~ are. 

rapidly absorbed then quickly distribut~d to various organs, 

then cleared from the body by urinary excretion and 

metabolism. Long term ~xposure by drinkin~ phenol contamin~ted 

water has resulted in statistically significant increase in 

.. 



reported cases of diarrhea, mouth sores; and burning of .the 

mouth. I~ laborato~y animals ·1o?g term oial administration 

at low levels produced slight liver an~ kidney damage. No 

reports were found regarding carcino$enicity of phenol 

administered orally - all 6~rcinogenicity studies were skin 

tests. 

For the protection of human,health from,phenol ingested 

through water and through conta·minated aquat.ic organisms 

. the .conce·ntr~tion in water shouid not exceed 3.4 mg/1. 

Fish and other aquatic organisms demonstrated a wide 

.range of sensitivities to.pheriol concentration. However, 

acute toxicity vaiues were at moderate levels when compared 
.. 

to other organic priority 'pollutants. 

Pentachlorophenol 

Althbugh data are available on the human toxicity 

effects of p~nt~chlorophenol, lriterpretation ·of d~ta is 

fre~uently accompanied bi expos~re to othe~ wood ~reservatives. 

Additionally, ~xperimental results and occupational exposure 

.observations m~st be exa~ine~ careful!~ t~ ~~k• sure that 

observed effects are produced by the pentachlorophenol 

itself and not by the by~produ~ts which-usually' c~~taminate 

·pent achloropheno i. 

Acut~ and chronic toxic eff~cts of pentachlorophenol ) 

in humans are similar: muscle weakness, headache, loss of 

appetite, abdominal pain, weight _loss,. and irritation .of 

skin, eyes, and r~spiratory tract. Available literature 
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-indicates tb~t pentachl~~ophe~ol does not accumulate in 

body tissue~ ~o any· significant. extent~ Studies on lab-

orat~ry animals of distribution of the compound in body 

tissues shoved the highest l~vels of pentachlorophenol in 

liver, kidney, and intestine, while the lowest levels were 

in brain, fat, muscle, and bone. 

Toxic effecfs of p~ntachlorophenol in aquatic 6rgani~ms 

are much g~eater· at pH of 6 where the ionic form predominates. 

Similar results were observe~ in ~ammals whe~e oral lethal 

dose~ of pentachlorophenol were lower when the comp~und was 
. • A 

administered in hydrocarbon solvents (un-ionized form) than 

when it was administered as the sodiu~ salt (ionized form) 

in water •. 

For the protection of human healt~ from, t.he toxic 

pr6pert1es of pentachloro~hen~l ingested th~ough water· and 

through contamina~ed aquatic organisms~ the 'ambient quality 

criterion is determined to be 0~140 m~/1. 

Vinyl Chloride 

Vinyl chloride is a well-known human ahd animal 

carcinogen. Several occupational epidemiology studies in 

highly, exposed wor_kers have reported excess rates of liver 

angiosarcoma and tumors at other organ sites. Animal 
•; 

experiments ~sing both inhalation and oral rout•s of exposure 

have also ind~ced liver angiosarcoma. Bec~use there is no 

recogni~ed safe crincentratio~ for a human c~rcinogen~ th• 
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t_ 
recdmmended concentration of vinyl chloride in water for 

maximum protection of humari health is zero. 

Because of its high vapor pressure vinyl chloride 
. . 

volatilizes rapidly from the aquatic ~nvironment~ Because 

i~ is so readily volatilized, it does not underg~ 

bioaccumulation except·tinder extreme expos~re ~onditions. 
' . 

' Existing evidence.indicates that it is resistant to microbial 

degradation. 

3,3'-dichlorobenzidene 

DCB h~s been shown to be a carcinogen in non-hu~an 

mammals ~rider controlled laboratory conditio~s~ Exposure 

to DCB resul~~ in various types ~f sarcomas ~nd adenocarcinomas.· 

Tumors have been induced both locally (at the si~e of 

injection) and remotely (multi-system involvement after 

feeding). Experiment~ shown DCB to be. a much less potent 

c~rcinogen in animals than th~ tinsubstituted base (benzidene). 

u.s. EPA's Carcinogen Assessment Group (CAG) has evaluated 

3,3'-.dichlorobenzidine arid has found sufficient· evidence to 

indicate that this compound is carcinogenic. DCB was found 

to be acutely toxic to bluegill sunfish at lev~ls of 0.5 

mg/1 or greater in the water.{l2) 
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Thete are few data available on the bioconcentrati~n, 

bioaccumulatipn, and biomagnification of DCB in tbe aquatic 

environment. DCB has been shown to b~ experimentally . 

bi~concentrated by fish Eo a significant degree --
i 

approxl~ately 1150 ~old. However, no DCB was detected ~n 

fish sampled from the vi~inity of a D~B contaminated waste 

lagoon usin~ analytical methods with sensitivities of 10 to 

100 mg/kg. 

Benzene 

The chronic,. rather than acute toxicity of benzene is 

important in industry. It is a recognized carci.no~en of 
,. 

the blood-forming· tissues. The exposure routes of concern 

are ingestion, inhalatiori'and skin absorption through 

repeated exposures. 
/ 

Benzene is harmful to human health according to numerous 

published studies. Most studies relate ·effects of inhaled ,. 

benzene vapor~. These eff~cts include nausea, loss of muscle 

coordiantion, 'and excitement, followed by d~pression and coma~ 

. . 

~eath is usually the res~i~ of.re~piratory or cardiac failure~ 

·Two sp~cifi~ blood disorders. are related to benzene exposure. 

One of th~se, acute myelogenous leukemia, reptesents a 

·car2inogeni~ effect of benzene. 

Oral administration of benzene to laboratory animals 

produced leukopenia~ a red~ction in ~umber of leukocytes 

in ·the blood. Subcutaneous injection·of benzene-oil solutions 
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haa produced suggestive, but not conclusi~e, evidence of benzene 

carcinogenisis. 

Benzene demonstrated teratogenic effects in laboratory 

antm•ls, an~ mu~ag~nic effects- in humans and other ani~al~. 

For maximum pro~ection of human healt~ from the potential 

carcinogenic effects of expo'sure to benzene' through ingesti-on 
' ' ' 

of water and contaminated aquatic_organisms, the ambient water 

'. 
concentration is zero. ··Concentrations of :benzene estimated to 

result in additional lifetime cAncer risk at le~els of lo-7, 

.lo-6, and lo-5 are 0.00015 mg/1, 0.0015 mg/1, an~ Q.OlS mg/1, 

respectively. 
. . 

·Carbon Tetrachloride 

Carbon tetrachloride produces a variety of toxic effects 

in humans. Inge~tion of relati~ely large quantities - greater. 

than five gra~s - has frequently pro~ed fatal. Symptoms are 

burning sensati~n i~ the ·mo~th, es6phagus and stomach, followed 

by abdominal pains, nausea, 'dia~rhea, dizziness, ~bnormal pulse, 
. . - ' 

~nd com,.· Whert d~ath does not occur immediately, liver and 

kidney damage •re usually found. Symptoms of chronic poisoning 

are not as well define~. General f•tigue, headache, arid anxiety 

have been obs~rved, accompanied by digestive·tract and kidney 

discomfort or p~in. 

Data concerning teratagenicity and mutagenicity of carbon· 

' . 

. tetrachloride are s~aice and inconclusive. Ho~evei, carbon 

tetrachloride has been demonstrated to be carcinog~riic in 

laboratory animals. The liver was the target.organ. 
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For the· maximu~ protectio~ of human he~lth fro~ th~ 

potential carcinogenic effects ~f exposure to carbon tetra-

chloride through ingestion of water and contaminated aquatic 

organlsms, the ambient water concentration is zero. Concen-

trations of carbon .tetrachloride estimated to result. in 

additional lifeti~e cancer risk. at risk levels of l0-7, 

~o-6, and lo-S are 0.000026 mg/1, 0.00026 mg/1, and 
' \. 

0.0026, respectively. 

Methylene Chloride 

' . 

Methylene chloride is highly toxic by the inhalation route 

.of expo-sure over a ~hor~ period of time. 

Inhaled methylene chlo~ide acts as a central nervous 

nervous depressant. There is also evldenc~ that the .compound 

causes heart fai~ure when larg• amounts are inhaled. 

Methylene chloride does produce mutation in tests (or this 

effect. In addition a bioassay recognized -for its extremely 

hiih sensitivity to strong and weak carcinogens prod~ced results 

which were marginally significant •. Thus pot•ntial carcinogenic 

effects of methylene chloride are not confirmed or denied,· but 

are under continuous study~ Di~ficulty in conducting and 

interpretin~ the· test results from the low boiling poi~t (40°C) 

of methylene chloride which increases the difficulty of-main-

tain(ng the compourid in growth media during incubation at 37°C; 

and from the difficulty of removing all impurities, some of 

which might themselves .be carcinogenic. 



For the protection of human health from the toxic propetties 

of methylene chloride ingested through water and ~ontamina~ed 

aquatic org~nisms, the ambient water criterion is 0~002 mg]l. 

Trichloroethylene 

' Dat~ on the effects produced b~ ingested TCE· are 

limit~d. Mosc studies have been dir~cted at ihhalatiori 

exposure. Nervous system disorders and liver damage a~e 

frequent results' of inhalation exposute. · In the short term 

exposures, TCE acts ~s a central nervous system dep~es~ant -

it was u~ed as an anesthetic before i~s other long ~erm 

effects were defined. 

TCE has been shown to induce transf~rmation'in a highly 

sensitive in vitro Fischer rat embryo cell system' (Fl706) 

that is used for identifying carcinogens.· Severe_ and per-

sistant toxicity to the the liver was recently demonstrated 

when TCE was shown to produce carcinoma of the liver in 

mouse $train B6C~Fl. One sy~tematic study of TCE exp~sure 

and the incidence of human c~ncer was based on 518 men 

exposed to TCE. The authors of that stu~y concluded that 

although the cancer risk to man cannot be ru1ed out, exposure 

to low levels of TCE probably does not present a. very serious 

~nd general cancer hazard. 
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TCE is b1oconcentrated 1 in aquati~ species, making the 

consumption of such species by_humans a significant so~rce 

~f'TCE. For the protection of human health from ~he 

potential carcinogenic effect~ of exposure to tric~lor~ethylene 

t~rough ingestion. of. water and contaminated aqu~tic organisms, 

the ambient water concentration is zero. Concentrations ~f 

trichloroethylene estim~ted to re~ult in ~dd~tional lifetime 

cancer risk of 1 in 100,000 cprresponds to an ambient water 

concentration of 0.00021 mg/1. 

Only a very. limited amount of data on the effe~ts of 

TCE on freshwate~ aquatic life are available. Orie species 

of fish (fathead minnows) showed a loss of equilibrium at 

c6ncentrations below those ~esulting in_leth~l _effects. 

Tetrachloroethylene 

, Tetrachloro~thylene is highly toxic via· ingestion and 

moderately toxic via inhalat16n ind sk~n abs6rptioi.as well·~s 

being carcinogenic. 

The prinicipal toxic effect of tetrachloroethylerte on 

human~ is central nervous system depression when the 'compound 

is inhaled. Headache, fatigue, sleepiness, dizziness and 

sensation~·~£ intoxication·are reported •. Severi~y of 

effects i~c~ease~ with vapor concentration. High integrated 

exposure (con~entration ti.es duration) prod~ces,kidne~ 

and liver damage. Very limited data on tetrachloroethylene 

ingested by iaboratory •nimals indic~te liver damage occurs 
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when PCE is administered by that route. T~tra~hloroethylene 

tends to distribute ~o fat in mammalian bodies. 

One report found in the literature suggesis, but does not 

conclude, that ~etrachloroethylene is teratogenic. Tetrachloro-

ethylene has been demonstrated to be a ~iver carcinogen in-

B6C3-Fl mice. 

Fo~ the maximum protection of human health from ~he 

potential carcinogenic effects of exposure to tetrach;oroethylene 

through ingestion of water' and ~contaminated aquat.ic organisms, 

the ambient water concentration is zero. Concentrations of 

tetrachloroethylene estimated to result in additi6nal life

time c~ncer ris~ levels of ~o-7; lo-6, and lo-5 are·0.000020 

' 
mg/1; 0.00020 mg/1, and o-.0020 mg/1, respectively. 

Naphthalene 

Naphthalene) ingest~d by humans, .has reportedly caused 

vision loss (cataracts), h~~olytic anemia, and occasionally, 

renal disease. These effects of naphthalene inges~ion are 

confirmed by studies on lab6ratory animals. No carcinogenicity 

studies are available which can ·be used to demonstrate carcinogenj~ 

activity for. naphthaleri~. Naphthalene does bioconcentrate in 

aquatic organisms. 

For.the p~otection of human health from the toxic properties 

of naphthalene ingested through water and through contaminated 

_aquatic organisms, the ambient water criterion is determined to 

be 143 mg/1. 
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Only a li~it~d number of studies have been conducted to 

determine the effects of naphthalene on aquatic or&anisms. The 

data from those studies show o~ly moderate toxicity._ 

Di (2-ethylhexyl) phthalate 

' 
Di (2-e~hylhexyl) phthalate·!s insoluble in water. For 

the protection of.h~man.health fr~m the toxic properties of· 

di(2-ethylhexyl) phthalat~ ingested through water and through 

\ 
contaminated aquatic· organisms, the ambient wat~r quality 

criterion is determined to be 10 mg/1. 

Di-n-butyl phthalate 

The water solubility· of· di~n-butyl phthalate at room 

·-temperature is reported to~be 0.4 g/1 and 4~5 g/1 in two 

different chemistry. handboo'ks. 

For protect~on of human health from the toxic properties 

of di-~-butyl ~hthal~te inge~ted th~ough wat•r and through 

contaminat.ed aquatic organisms, the ambient 'w'ater q.uality 

criterion is determined to be 5 mg/1. 

Toluene . : 'i 

Toluene is m~derat~ly toxic by ingestion'and inhalation. 

Because to1uene is both water ~oluble and volatile, it may pose 

a·t~r~at id humari health by both expos~re routes, respectively~ 

Toluene !~volatile (vapor pressur~ of toluene is 36.7 mm at. 

30°C); haridling arid dispQsal of the waste may thus pose an 

inh-lation hazard. I f t h e w a s t e i s d 1 •s p o s e d i n · an u n s e c u r e d 

landfiJl the toluene may be solubilized from the waste (the 
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·water solubility of t'oluene is 535 mg/1, and it is miscible 

with a variety of organic solvents)'by ·rainfall ·and contami-

nate underlying pot~ble groundwater. sources with may pose 

a hazard to hum~n he a 1 th when .the water is i nge~,te d. 

Most data on the effects .of toluene in human and other 

mammals have been based on inhalation exposure or dermal contact 

studies. There app~ar to be no reports of oral ~dministration 

of toluene on hu~an subjects. A long term toxicity study on 

~emale rat~ revealed no adverse effects on g~owth, mortality, 

appea~ance and ~ehavioi, organ to bo~y weight ratios, blood-

ut~a nitrogen level, bone marrow counts, peri~heral blood 

courtts, or morph~lo~y of major organs. The effect's of inhaled 

toluene on the central nervous system, both at .high and low 

concentrations, have'been studied in hum~ns ~nd ani~als. 
. l ' 

However, inge~ted toluene is expected to be handled·diff~rently 

by.the body because it is absorbed more slowly and must first 

,pass through the liver before reaching the nervous system. 

·Toluene is extensively and rapidly metabolized tn the liver. 

One of the principal metabolic p~odu~ts of ~oluene is benzoic 

~cid, which itself seems to bave little potential to produce 

tissue inj':lry'. 

Toluene has been found in fish caught in harbor waters in 

ihe vicinity of petrolebm and pettocheml~al plants. Bioconcen-

trat!on studies have not been conducted, but bi~concentr~tion 

factors h~ve been calculated on the basis of· ~he octanol-water 

partition coefficient •. 

-~-
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For the protection of.human health from the toxic pioperties 

of toluene ingested throu~h wate~ and throtigh contaminated 

~quatic otganisms, the ambient water criterion is determined to 

be 12.4 1Dg/L _ 

1,1,1-Trich1oroethane 

_Most human toxicity data for 1,1,1-trichloroethane 

relates to iriha1ation and dermal exposur~ routes. Limited 
. ' 

d~ta are available for determining t9xicity of ingesied 

1,1,1-tri~hloroethane, ~nd thqse data a~e all for the 

compound itself not solutions in water. No data are 

a~ailable regarding its toxicity to fish and aquatic 

organ~sms. For the prot~ction of humari health from the 

to*ic properti~s of l,l,l~trich1oroethane ing~sted through 

/ the con~umption of water and fish, the ~mbient water 

criterion is is.7 mg/1. The criterion is based on bioassy 

for pos~ibly carcinogenicity. 
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Response to Comments to the Proposed Rule 

Two commenteTs Tesponding to the proposed Razardous Waste 

Guidelin~s and Regulations (43 FR 58946, De~ember 18; 1978) 

objected to th~ cla~sification of paint wastes~ stating that 

EPA hid been "ov~rly broad" in its classification (5)~ Dupont 

co~mented that the diversity of products, product types, and 

different chemicai formulations make~ tbe listing of paint 

wastes (spe~ifically "water-based iaint wastes") impossible 

without a detailed listing of .the waste generated by the 

manufacture of _various paint prod~cts. 

Based on' the information presented in this document, 

the Agency believes these listed wastes are typically or 

I 

frequently hazardous. Individual gene~at6rs can, of course, 

petition to delist their waste. In further reponse, EPA 

cites information considered by Effluent Guidelines Division, 

for subcategorization of the ~aint industry (1): 

EPA cortsidered the following factors in determining 
whether differences within the paint industry m~ght 
r e q u 1 r e 8 epa rate 1.1 m 1 tat ion 8 : 

1. Raw materials and products 

2. Production Methods 

'3. Size and age of production facilities 

4. Wastewater c h a r a c t e r i,s t i c s 

5. Tank cleaning techniques. 

The.Agency concluded that tank cleaning technique~ offeT 
. . 

appropriate basis for subcategorization; .examination of the 

otheT four factors proved to be inappropTiate for subcategori-

-$4-
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zation. (See Reference 1, pp. 53-55). 

A ~econd comment was that wastewater treatment sludge from 

latex paint production is not hazardous because extracts of the 

waste do not exceed 10 times th~ drinking water standards. 

National Paint an~ ~oatings Ass~ciation submitted extraction 

data on seven samples of latex sludge using the TEP ("Toxicant 

Extraction Procedure"--an extraction test which was a pre-

proposal version of the EP). Test results show heavj 

metals in. the extract to be less than 100 times the drinking 

water standard for those metals. 

As far as differentiating la~ex paint wastew~ter treatment 
\ 

sludge from other· wastewate~ treatment sludge in the industry. 

EPA cannot do so because 1) :pnly 4.8% of- pain~ manufacturers 

produce exclu~ively ·water-based paint and 2) when evaluating 

factor #4 li~ted.above, EPA found that tio sp~cific segment 

of the industry has a significantly different quality or 

quantity df waste~ater,.and therefore concludes the sa~e 

for the wastewater treatment sludge~ In addition, EPA is 

listing wastewat~r treatment sludge for fa~tor~ other than EP 

toxicitj, including lev~ls of heavy metals .in the ~ludge, total 

quantitie~ of the waste p~oduced and disposed ·per year, and, 

perhaps mo~t significantly the p~esence of toxic brganics 

in ·the· sludge. 

-¢-
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LISTING BACKGROUND DOCUMENT 

NITROBENZENE/ANILINE PRODUCTION 

Distillation Bottoms fro.m Aniline Production (T) 

Combined Wastewat~r Stre~ms Generated· from:Nitrobenzene/ 
Aniline Production (T)* 

Process Residues from Aniline Extraction (T)* 

I. Summa!.X,_of Basis for Listing 

The first. listed waste is the di~tillation bott~m residue 

from the purification of.'aniiine by distillation. The second 

listed waste is the combined process wastewater. streams from 

t~e co-productio~ of nitrobenz~ne and aniline. These waste 

streams contain toxic·nitrogenous oiganic materi~ls, a~d the 

waste~a~er stream is likely to contain benzene as w•ll. The 

third listed waste stream restilts from the extraction step in 

anili~e production, and may ~r may n?t be combined with other 

process waters. This listing covers the uncombined waste 

streams. 

The Ad~inistrator has determined that still bottoms from 

~niline distillation, proces~ residues from aniline extraction 
. '· 

(wh~n gener~~ed as a separate waste stream and not combined 

with other process wastewater streams)~ and wastewater generated 

from ~itrobert~ene and aniline pr6duction are solid wastes 

which may pose a substantial present or potential hazard to 

*These waste streams were not included in the i.nitial listing, 
and are .initially proposed· in the present document • 

.. 
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human health o~ the environ~e~t when improperly transported, 

treated, stored, disposed of or otherwi-se managed, and there-

fore should be su_bj ect to a:ppropr ia te management requirements· 

under Subtitle C of· RCRA· This cOnclusion is based on the 

following considerations: 

1) The distillation bot~oms contain anilin~, diphenyl
amine, nitrobenzene, and phenylenediamine while the 
combin~d wastewatei -stream contains these constituents 
and usually contains benzene as well.* The process 
residues from.aniline extradtion, ~f disposed of 
separately, contains aniline, nitrobenzene and 
ph~nyl•nediamine. All of these constituents ate 
toxic. Benzene is a kno~n human ~ar6inogen. 
Aniline, diphenylamine a~d phenylenediamine are 
carcinogenic to laboratory animals. Diphenylamine 
is expected to bioacdumulate. 

2) Current disposal practi6es of these wastes are not 
well documented. Ho~ever, there is a high potential 
for contaminating groundwater by leaching from 
waste ~reatment lagoons or landfills that are not 
properly designed ~r operated, since these constituents 
hav~ high migratory potential, and some have proven 
mobile and persistent in actual waste ma~agemerit 
practice. In addition, under certain conditions, 
release to the a~mosphere by volatilization poses 
a r~sk of inhalation of aniline and nitrobenzene. 

3) In a damage incident involving improperly managed aniline 
distillation bottoms, wa~te oils were coritaminated with 
nitrobenzene from the distillation residues and spread 
over roads, posing the risk of human exposure to dangerously 
high cpncentrations of nitiobenzene~ This waste has thus 
prove~ capable of posing a potent~al substantial 
ha·zard in.actual waste management practic~ • 

. 4) The State ~f Texas regulates distillation bottoms 
from· aniline production as a hazardous waste .• 

* Aniline, diphenylamine and phenylenediamine are not presently 
listed in Appendix VIII to Part 261~ An amendment to 
Appendix VIII to add these c~nstituents is being prepared 
concurrently with this listing.document. 



5) Tot~l potential loadings of benzene and aniline in the 
wastewater str~am from'the production _of nitrobenzene and 
aniline could be as high as 9.5 kkg and 150 kkg annually, 
quantities believed by the Agency to be quite significant in 
view of these compounds' adverse health effects. 

II.. Sources of the Waste and Typical Disposal Practices 

A. Profile of the Industry 

Nitrobenze~e and aniline are major chemical int~r-

mediates1 the ac~uai nameplate capacity was re~orted as 

.557,000 kkg(2S) and 31j,ooo kkg re~pectively.(2) The u~s. 

International Trade Commission lists. aniline as the sixth 

largest volum.e intermediate in terms of 1978 prod~ction.(l) 

Table l lists the facilities producing nitrob~nzene and 

aniline, and their produc~ion capacities. As is indicated, 

most facilities produce both nitrobenzene an.d anifine. · In 

fact, 97\ of nitrobenzene produced is used for the _synthesis 

of aniline. The b~l~nce is purified for use chiefly a~ a 

solvent, or in th~ m~nufacture of pharmaceuticals, dyes and 
. ' 

photographic chemic~l s ~-

United States production of aniline is increasing. 

Production levels ~ere 151,060 kkg in ~969, 18~,000 kkg in 

1972, l87,000·i~kg in 1975,(3) and 270,0_00 kkg in 1978.(1) 
·-:.-· . 

Anili~e produ6~~on ~ap~city is antidipated to r•ach 450,000 

kkg in 1980. · Most aniline_ (about 40\). is used for th.e prod-

uction of methyle~e diisocyanate, an interme~iate used iri 

th~ manufacture of urethanes' anothe~ 35\ is used in the 

... 



·,-. 

.( Table 1 

PRODUCER-LOCATIONS A~D PRODUCTION CAPACITIES 

MANUFACTURER 

American Cyanamid co. 

American Cyanamid Co. 

E. I. Dupont de Nemours 
& Company', ·Inc. 

E~ I. Dupont de Nemours 
& Company, Inc. 

First Mississippi Corp. 

Mallinkrodt Corp. 

M~vay Ch~mical Corp. 

' ~ubicon Chemicals, Inc. 

·., , I 

FACILITY 

Bound Brook, NJ 

Willow Island 

Beaumont, TX 

Gibbstown., NJ 

Pascaqoula, MS 

Raleigh, NC 

New Martinsville, WV 

Geismar, ·LA 

PRODOCTION CAPACITY 
1978 

Nitrobenzene ( 2 5) 

48 

33 

140 

90, 

151 

0 

61 

34 

557 

(103kkg) 
1977 

Aniiine<2) 
.. 

27 

28 ., 
'" 

' 
104 

59 

45 

10 

·45 

27 

340 



synthesis of rubber chemicals.C2) The remainder is ma~nly 

used i~ the manufacture of d~es and drugs. 

B. Manufacturini ProcessC2~ 

1. Manufacture of Nitrobenzene 

Nitrobenzene is made by the direct nitration of 

-benzene using a sulfuric-nitri~ acid mixture. In the most 

commori continuous phase process, benze~e is.nitrat~d with an 

aqueous mixture of sulf~ric acid. (53 to 60 mole percent) and 

nitric acid (39 to 32 mole-percent) at atmospheric pressure 
. . 

and temperatures betwee~ 45 to 90•c. Yields ~re typically 

better than 98 percent.. This process (see Figure 1) is 

carried out in v~nted stainless:steel vessels equipped with 

high speed ~gitators and cooling coils. Average residence 

time ~s approximately 8 to 10 minutes. Nitrobe~zene is· 

continuously drawn from the side of the reactor and ~eparated 

in a decanter. Once separated, this •crude" nitrobenzene is 

reportedly used dire~tly in _the m~nufacture of aniline • 

. If pure riitrobenzene is required, the product is washed 

first with water. and subsequently with an alkaline solution 

(generally eith.~r;' a sodium carbonate or sodium hydroxide 
.... -. :· .. - '-, .. ·-· 

solution) in s~alL"vessels equipped with high speed mechanical . 
..... _.;._ 

agitators, a~d ~he~ d~stilled.· The wastewater resulting 

from the washing operation (st~eam 3 in Figure 1), is one· 

component of the waterborne waste stream of concern in this 
. I 

·document. 
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FIGURE 1 
SIGNIFICANT POLLUTANTS FROM 

NITROBENZENE/ANILINE MANUFACTURE (MODIFIED FROM (2)) 
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'Benzene, B~nzoic Acid, Carboxylic Acids, Nitrates, .Nitrites, 

Nitrobenzen~, Nitrophenol 

·Point 4**· 
Dinitrobenzene, Nitrobenzene, Nitrophenol, Nitrogen Containing 

High Molecular Weight Polymers: Polycarboxylic Acid, Diriitro-

toluene · 
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_FIGURE 1 CONTINUED 

Point 5 · 
Benzene, Nitrobenzene, Nit~Ophenol, Polycarb~xylic Acid, Nitro
gen Contaitiing: High Molecular Weight Polymer~ 

·Point 6* . . . 
Aniline, Carbon Monoxide, Hydrogen, Methene, Nitrobenzene 

Point 7* 
C~clohexylamine, Volatile Amities~ ~ater 

Point 8* 
Aminophenols, Azepins; Diphenylamine, Nitrob~nzene, ~henyl
enediamine, Nitrogen Containitig High MoTecular Weight P6lymers 

P~int 9 
Aminophenol, Aniline, Nitrobenzene, Phenylenediamine, Water 
SoJuble Amines 

* Emitted to air_and therefore not subject to RCRA. 
**This waste was listed in the May 19, 1980 promulga~1on (see 

"Nitrobenzene Background Document" for details). 
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Figure 1 to ~e inserted here. 

Recovery of spent aci.d (A in Figure. 1), is essential 

from the stanapoint of e~onoalcal operation. Generally, 

unreacted nitric acid is extracted from the spent acid by 

steam stripping (denitrating tower). The bottom product, 

dilute sulfuric acid (60 percerit ,bY weight), is then, concen-

trated by ~istillation {sulfuric acid concentrator) and 

recycled to the reactor as shown, or used in other manufacturing 

operations •. Nitric acid removed overhead from the denitrating 

ttiwer is bleached with air to remove nitrogen oxide an4 

subsequently recycled to the reactor. The overhead nitrogen 

oxides from the bleacher are scrubbed with wat.er and 'recycled 

to the denitrating tower.* Th~ waste resulting fro• acid 

recovery (number 5 in Figure 1) is. antither component of 

the aqueous waste stream of concern in this docum~nt• 

2 • Pr o d u c t ion o f An i 1 in e ( 2 ' 3 ) 

In the u.s .. , aniline-production is based al~ost exclusiv~ly 

on vapor phase reduct~on of nitrob~nzene in the presence of·~. 

copper' catalyst. This proc~ss is also illustrated in Figure 1. 

With the exception of one f'ility (Mallinkrodt, Inc.), the 

nitrobenzene feedstock is produced on site~{2) The nitroben~ene 

is vaporiz~d in a stream of hydrogen and introduced into the 

reactor~ The crude product mixture (aniline, hydrogen.and 

water) leaving the'zeactor is ~ondensed and separat~d from 

*Another •pproach to spent acid recovery uses benzene, rather 
than ~team, to strip nitric acid ~rom spent acid in the· de
nitrating tower. The nitric acid is thus dissolved in the 
benzene and fed'to the reactor. The remaining.sulfuric acid 
i~ concentrated'as before. 

-1-
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th'e gas stream. Most of this gas str•am is compressed and 

,. 

recyc1ed t6 the reactot, but, to prevent build-up of ~aseous 

impurities in'the re~ctor, ~ome g~s i~ purge~. The two-phase· 

(aqueous and organ~c) reactor product mixture is separated. 

The lower organic pha~e (str~am B, Figure 1), consi~ting 

principally of ~niline, up to 5 percent nitrob~nzene, and 5 

p•rcent ~ater,(2) is purified by two stage distillation. 

In the crude st~ll, aniline and water are removed overhead, . 

while higher boiling 6rganic impurities, su~h as nitrobenzene-, 

remain in.the still b~ttoms (rioted as 8, Figure 1). In .a finishing 

di~tillation step, the overhead product from the· crude still 

is purified to 99\ specificatiO._n, and_the bottoms _from 

this finishi~g distillation step are c6mbined with the crude 

distillation bottoms. (Thi~ process is sho~n as a single 

distillation ~n FigureLl•)(l} 

Several ~ethods are ujed t6 recover aniline frtim the 

aqueous phase of the separ~tor (.C in Figure 1}. Aniline may 

for instance be concentrated from this stream by steam stripping. 

'l'h e r.e s ul ti ng enriched an ilin e/wa·t er mixture is then inc ine rated. 

This latter waste stream is not included within the ~resent 

listing, although· it may be listed. in the future. The Agency 
, .. 

solicits inf~rmati~n as to the compositio~ of this waste ~nd 

. . ' 
·risks associated with its improper disposal. 

At sbme facilities aniline is recovered by countercurrent 

extraction with nitrobenzen~.· Recovered anilin~ and nitrobenzen~ 

are recyaled to the reactor. In either ca~e (~.e., if eit~er 
·-. .~. . . . ' ....... ~ . ·.·!." 
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extraction or steam stripping i~ used)~ the residual.wa~t~ 

stream (9 in Figure 1) ordinarily is directed to wastewater 

This is 

th~ third componen~ of the waterborne· waste strea~ 6f.c6ncern 

in this document.· In some facilities, the residues,from the 

extraction step ar~ not combined with other process wast~waters. 

In such cases, the listing include~ .the separate wastewater 

stream from the extraction step. 

c. Waste Generation and Management 

'The listed wastes consist of still bottom~ from th~ 

distillation of. aniline (Point.B, Figure 1) and the wastewater 

stre~ms generated from nitrobe~~ene/aniline manufacture 

(points 3, 5 and 9 ,of Figure 1), which are most often combin'ed 

before' wastewater treatment. (Wastes fiom the aniline extrac-

tion step are listed when disposed of ~eparat~ly, as discussed 

above.) 

Ori the basis:of process chemistry assumptions set .forth 

in (2), ~he aniline distill~tio~ bottoms are expected to 
. - . . . . 

c~ntain.nitrobenzenei aniline, d{phenylamine, and phenylenediamine. 

While precise concentrations are unknown, concentrations of 

ni tr.obenzene are expecte.d tO be quite high 1 8 ince the OrganiC 

phase prior ~o di~tillation consists of 5 percent nitrobenzene, 

most of which would be expected to be (arid is intended to be) 

removed by distillati~n. A da•age incident i~volving thi.s 

waste (described at pp. 14-1S.below) likewise s~ggests that 

nitrobenzene concentrations may be quite substaritial. 

_,_ 
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The ,volume of aniline still bottoms and the present 

practice._ of the industry with 're~ard io their disposal are 

not well defined. The most common disposal method for 

~istillation bottoms is storage in drbms in private lan4fills.<27) 

Some of these wastes are apparently utilized for their acid

neutralizi~g capacity in drilling operations.(4) 

The wastewater strea~ components from nitrobenzene/aniline 

manufacture include: the nitrobenzene washwater (Point 3), 

the acid distillation column overhead (point 5) and the 

r 
aniline recovery stream (point 9). Based on a knowledge of 

process chemistry, these strea~s are ~stimated to contain 

the pollutants. indicated in Figure 1~ Most manufacturers 

combine these wast~ lines prior to treatment.(2) Table 2 

lists typical concentrations of selected pollutants found in 

combined ~itrobenzene/aniline waste streams, a~ reported by 

two manufactuiers.(2) 

A variety of wastewater tieatment methods are applied, 

and it is not ~now~ to what exient t~ese are-successful in 

removing the toxic chemicals from the listed waste. The 

following treatment methods have been reported:(2) steam 

stripping, carbon adsorption, aera~ed lagoort, biological 

contact,. clarificationi equalization, activat~d sludge, 

stabilizatiori pond, land ~pplication, and subsurfac~ disposal. 

As 'noted. above,·. the waste waters from the extraction 

step of aniline .Produ~ti~n.are not always combined with. other 

process wastewater streams~ When disposed of·separately, 

_,_ 
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Table 2 

Characterization of Raw Waste Loading From 

Nitrobenzene/Aniline Manut~cture(2) 

kg/kkg aniline-product 

Min. Max. 

Aniline 0.067 o.oos 0.49 150 

Benzene o.oos 0 0.031 9.5 

Nitrobenzene 0.002 0 0.012 3.7 

In addition to tbe above poll~tants whb~e ide~t~ty was 

quantit~tivel~ cohfirmed, animbphenoli benzoic acid, 

nitrophenol, and phenylene diamine a~ well as nitrates .•nd 

nitrites are ~stimated(2) to occur. Of these constituents 

~he wastewat~r loading data sh~w that a~ least aniline, 

benzene and nitrobenz~ne are present in substa~tial 

concentrations, and gene-rated in significant quantities 

annually. 

*Obtained by multiplying the maximal value by the 340,000 
kkg.by 90' of annual aniline n~meplat• production capacity 
(since plants rarely operate at 100\ of capacity). 
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this waste stream i~ expected to_contain aniline, phenylenediamine 

and nitrobenzene a~ c6nstituents of concern.(2) 

III. Discussion of Basis for Listing 

A. Hazards Posed by the Waste 

On the basis of ~vailable infor~ation( it is apparent 

that the listed wastes contain toxic org~nic materials, including 

nitrobenzene, aniline, diphenylamine and ~henylenediamine, and 

(for th~ comb~ned w~stewate~s) ben~e~e. These constituents 

are all toxic,· and all but nitrobenzene are expericiental 6r 
. . 

.. Cin_the case of benz~ne) known carcinogens. All of these 

.constituents are projected to have migrato~y potential and 

to be mobile and persistent in ~round and surface-~ater 

{ (Appendix B), so that they can ~reate a su~stantial haz~rd 

if ~~spo~al. facilities are not properly designed and 6perated. 

Aniline, nitrobenzene and phenylenediamine are quite soluble 

(solubili~y 34,090, 38,000 ppm and 1900 ppm respectively),C6) 

~nd thus can easily mig~ate through unsaturat~d sandy soils. 

Diphenylamine is also significantly soluble for purposes of 

risk of chronic exposure (300 ppm (6)). Furthermore, the 
. . 

solubility of amine~ such as aniline and phenylendiamine 

increases signific~ntly undar conditions which are more 

ac~dic than their acid dissoci~tion constant.(pKa is_6~0 for 

-phenylenediamine). Since the pH of the rainfall in the 

Onite'd States presently-ranges from·4.0 ~ s.o(9,22),· 

residues of aniline and phenylenediamine. can be expected to 
.. ~· .. · 
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• leach to stirfice and groundwate~ if, these wastes a~e improperly 

tran~ported, treated, stored, disposed of, or otherwise 

managed. 

Pre~ent waste-d{sposal practices ~ay be inadequate to 
I . 

prevent waste migration. Certainly, improper management may 

~esult' in release of har~ful consti~uents, particularly in 

view of the properties of the waste constituents as described 

above. For instance, {f this waste should be exposed to an 

•nvironment subject to acid rainfall, disposed re~idues 

containing phenylenediamine c6~tacted by ac·id rainfall ca~ 

be·~xpected to leach and to migrate to surface' and groundwater. 

Further, if this waste is.treated in a lagoon, even 

under relatively mild environmental conditions, the harmful 

cohstituents can be expected to .leach from the waste, as a 

result of thei~ moderate ~o extreme wate~ solubility properties • 
. - ·-

On~~ released from the mat~ix of th.e waste, these constituents 

co~~d migrate from the waste and contaminate groundwater. 

Nitrobenzene, for example, has proven mobile and persistent. 

in two major da~age in~idents involving waste disposai at the 

Monsanto Chemical dump in East st. ·Louis and at the LaBounty 

dump in Charle~ City, Iowa.ClO) 

Another ~otential hazard assopiated with lago6n treatment 

of th~s waste would be th•· volatilization of compound~ with 

appreciable vapo~ pressure such as benzene into the atmosphere, 

thus posing a hazard via inhal~tion. Benzene has proven 

capable of migration ind persistence via an air exposure 



pathway ~n many ~ctual damage iric~dents, Love Canal being the 

most notorious. 

If the wastes are landfilled, even in plasti·c-lined 

dru~s, they create_a. potential hazard. All drums have a 

limited life span, for the exterior metal coriodes in the 

presence_of even small amounts of moisture. •When this occurs,, 

the potential for groundwater c~ntamination is high if the 

landfill i~ not properly designed or operat~d· It should be 

noted that many of the. subject production ·facilities are 

located in regions of significant~ rainfall. (LA, NJ, WV), s~ 

th~~ ~mple percolating liqtiid is available for leachate 
··-::.:;: ""'. ~- .. 

formation. (In any case, there i~ no reason to believe .that 
.. 

wastes will be containerized at all, since, absent Subtitle c 

regulation, wastes could be landfilled in a variety of improper. 

ways.) 

A ~pecial hazard posed bt. these subject wastes is the 

possibility of ~he formation oyer time of highly ca~cinogenic 

nitrosamines from some of the~r constituent~.< 2 > Aniline and 

other amines (most imp~rtantly'secondary amines) as well as 

nitrites are thought to be pre~ent in these waste~ (Figure 

1). These .substances may react to form nitro~a~ines, especialli 

under acidic condition~.- Such eonditions· might result as a 

~onsequence of co-disposal of th~ liste~ wastes with acidic 

, I .. 

wastes, or ~nder cond~tions of continued acid r~infall. 

Impro~~rly managed aniline distillation ~ottoms have 

·been involved in at least one ~amage incidenti(23) From 1976 

-y!-
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through November 197S,.contaminated wa~te oil~ were used as 

dust. suppressants on roads. throughout East Texas. The chief 

source of contamination were aniline tars ·(still bottoms) 

from aniline pro~uction•; generated by Dupont's Beaumont 

facility. These still bottoms were sent to Browning-Ferris 

Industi~es Chemical Services, Inc.~ a state permitted waste 
,_ 

management facility, which proce~ded impermissibly to mix the 

wastes with. waste oil, which 6il was used indiscriminately as 

a road dust supressant. Nitrobe~zene levels in contaminated 

soil varied, and wer~ as high as 21,000 ppm. Most of the 

concentrations· were deemed by.state environmental officials 

as mo~e than suf~icient to c~~se substantial harm. The danger 

was disdovered before 6ccure~ce of known harm, and Browning-

Ferris ~as ordeied to remov~ approximately 1~,000 cubic yards 

of contaminated material f~om one subdivision, and addition~l 

amounts of material from four additional subdivisi~n~.(23) 

This incident not only illustrates the potential for 

substantial harm if this waste is disposed of improperly, but 

. also suggests. strongly, that the aniline distillation residues 

may contain ~er~ h~gh conc•ntratiDns of nitrobenzene, in 

light of the-~ubstantia~ concentrations found in the contaminated 

road oil. Further~ore, aniiin~ distillation bottoms are 

* The w,ste oils were heavily contaminated with nitrobenzene, 
and the only source. of nitrobenzene in w·a stes accepted by 
Browning-Ferris w~re ~niline distillation wast•s. (23 at P• 17.) 
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... ·-17S"-



I 

'· 

regulated as hazardous .wastes (te~med 'Class I wastes' under 

the state waste management system) by t~e State of Texas 

(23), ~nother indication of th~ir potentiai for hazard. 

B. Health a~d Ecological Effects of Waste Constituents 
of Concern 

Benzene 

Acute·exposure to high concentrations of benzene causes 

central nervous .syste~ depre~sion (euphoria, nausea, stag~ering 

gait and coma). Inhalation of lower amounts produces dizziness, 

EPA's Carcinogen Assessment Group has 

des~gnai~d benzene as a human carcirtogen (leukemogen). 

Benzene de~onstrated teratogen!~ effects in laboratory 

animals. Chromosomal c~a~ges ·ha~e also b~en demonstrated ~n 

~6~kers exposed to benzene.(28) 

For maximum protection of human health f~om the p~tential 

carcinogenic effects of exposute to benzene through ingestion 

of wate~ and contaminaied aquatic organisms, the ambient 

water concentration is zero. Concentrations.of benzene 

estimat~d by the Agency's Carcinogen Assessment Group to 

result in additi~nal lifetime cancer risk at levels of 10~7, 

lo-6, and lo-S are 0.00015 mg/1, b.OOlS mg/1, and 0.015 

mg/1, respecti~ely.C29) 
' . 

Because benzene is soluble in water, it. coula.be leached 

from the wastewater treatment sludge which'would be generated 

from treatment of the combined wastewaters, in a lan.dfill 

situa~ion and pose a threat to grorindwater supplies. Because 

·-~-
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it is also vola~ile (vapor pressur• a 100 mm ~t 26.l•c 

. (Appendix '8~)) 1 it may pose ·an inhalation hazard during 

handling in transportation and.disposal. Additiorial information 

~n the adverse health and environmental effects 6f b•nzene 

can'be found in Appendix A. 

Nitrobenzene 

Nitrobenzene has toxic reprdductive •ffects: in rats it 

del~ys embryogenesis, ~lters normal placentation, and produces 

abnormal fetuses (.14): changes in the tissue's of the- chorion 

and placenta have been reported in women •xposed·to nitrobenzene 

.. (15). Nitrobenzene has been. listed ~s a Priority Pollutant 

in ac~ordance with §307(a) ot .the Clean Water Act of 1977. 

With present ~ata, it is not poss~ble 'to fully estimate 

its aquatic fate~ Hydrolysis and volatilization from water 

are. considered unlikely. Adsorptiori onto humus and clay, 

and subsequen,t .. production by .. weathering .and biologi.cal action, 

of (carcinogenic) benzidine and .diphenylhydrazine_ could be 

a major f~te pathway ·(~2) Nitrobenzene is neither stored 

nor ecologically magnified, but i~ resistant to. degradation 

by soil microflora.-'(11, 12). In ~ammalian syste~s nitrobenzene 

. ' ' 

is metabolize~ to aniline, nitropheridl, p-hydroxyaniline 

and "othe'r J11etaboliteS 1 Whi~h are excreted, in Urine., bUt SUCh 

metabdlism in man is slower by an order of magnitude than in 

animals ( 1 3) • 

The criterion to pr~tedt fre~hwater aqua~ic life is 480 

ug/1 (24 hour average). The occupational exposure limit 

-y(-
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(OSHA) is 5 mg/m3 (skin, 8 hr TWA). The American Conference 

of Governmental Industrial Hygienists (ACGIH) threshold 

limit for industrial exposure to nitrobenzene is 1 ppm.<23) 

'Additionai information on the adverse heaith effects of 

nitrobenzene can be found in Appendix A. 

Aniline 

Aniline is an experimental carcinogen (1~). Its abso~pti6n 

causes anoxia due to the form~tion'of methemogfobin, but 

significant ~hroni~ problems (other than animal carcinogencity)• 

have not been demonstrated. ~uman exposure. to vapoi 

concentrati•ons of mm has_ been observed t() _cau_se slight 

symptoms. ( 3 0) Ra·p id absorptlon through the in ta~t s 'kin is 

frequently the route of entry.(16,30) Cya~osis is the most prominent 

outward symptom of ·aniline intoxication.(8) At 0.4 mg/1 

aniline· is toxic to Daphnia (8). OSHA's PEL fo~ aniline·is 

19 m g I m 3 ( s 'kin , 8 h r TWA) ( 1 7 ) • Additional information on 

the •dverse health effects of aniline can be fo~nd in Appendix A. 

Ph~nylene~iamine 

-Phenylenediamine is a high~y toxic substance l18), con-

tinued exposure to which can cause liver injury. It is a 

s~spected carcinogen and terato-gen (18). Of the thr~e isomers, 

the p-substituted compound is by far the more toxic (19). 

The r~lative concentrat~ons of these isomers in ~he liste~ 

waste are not known. The oral toxicity for human beings is 

;high (Lo10 a 'so mg/kg ( 1'9)), so 'the high water solubility 

of this compound is worrisome. Phenylenediamine is listed 

-yf-. 
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by DOT as a hazar~ous substance CORM-A), and the OSHA PEL is 

0.1 mg/ml(e hr TWA) ( 17). 

Diphenylamine 

Diphenylamine is an experimental carcinogen and teratogen 

Chronic exposure to diphenylamine induces cystic lesions 

in the chickenC20) and the rat.(24) The American Confe~ence 

of Industrial Hygienists h~s established 10 mg/~3 as an 
. . 

acceptable TLV for occupational exposure (21). Diphenylamine 

can also be expected to bioaccumulis.te, due. to a high 

octanol/water partion co-efficient of 2,200 (7). 

-1/-
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· HAZARDOUS WASTE LISTING BACKGROUND DOCUMENT 

Distillation or Fractionating Column Bottoms from Production 
of C~lorobenzenes (T) 

Separated Aqueous Stream from the Reactor Product Washing Step 
in the Batch Production of Chlorobenzenes (proposed) (T)~/ 

Distillation or fractionation column boftoms from the 
*~/ 

production of chlorbbenzenes, and the separated aqueous 

waste stream from the reactor product washin~ step in the 

batch produ~tion of chlorobenzeries, are compos~~ of a vary-

ing mixture of chlorobenzenes (dichlorobenzene through hexa-

chlorobenzene) and benzyl chloride, and may also contain 

binzene and mono~hlorobe~zene. The Administrator'has deter-

mined that these waste strea~~ are solid wastes ~nd as solid 

wastes may pose a' substantia 1 present or potentia 1 hazard to 

hu~an health or the environment when im~io~erly treated, 

stor~d, disposed of, tr~nsported or otherwise minaged. There-

fote, these wastes, should be_ subject to .appropriate management 

requirements_under Subtitle Cor RCRA. This concl~sion is 

based on th~ following considerations~ 

1. Distillation or fractionating column bottoms from 
chlorobenzene production are likely to contain sig
nificant concentrations of di~hlorobenzenes, tri
chlorobenzenes, tetrachlorobenzene, pentachloroben-

*/This waste stream was not included in the original waste 
-listing, and thus i~ being:initially proposed in the present 

document. 

**/Throughout this background document, the terms 'chlorobenzene' 
-and 'chlorinated benzene' are used synonomously. 
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zene and hexaehlorobenzene. Benzyl chloride ·is 
also expec.ted to be present in significant concen
trations. Be~zene arid mon6chlorobe~z~~es may also 
be present in l~sser concentrations depending on the 
efficiency of distill~tion • The dicblorobenzenes, 
ttichlorobe~zenes and tetrachlorobenzenes ~re all / 
toxic. Rexachlorobenzene and benzetie have been 
identified a~ having substantial evidence of carcin-
ogenicity bj the Carcinogen Assessment Group. P~nta
_chlorobenzene ha~ been reported io ind~ce cancers 
in some ~nimal species.. Benzy~ chloride is report
edly carcinogenic. Mon6chlorobenzene is toxic. 
All of the chlorobenzenes are also highly _bioaccu
malative. · 

2. Th~ separat~d aqueous waste ~tream from the batch 
production of chio~ozenzenes is bel~eved to contain 
signifi~ant concent~atibns.oi b~nze~es, and also 
co~tain~ the vario~s chlorobenzenes, and probably 
phenols and chlorinated phenols, some of which are 
ca~cinogens, and all of which present acute and 
chronic toxicity hazards. 

3. These waste cortst~iiue~ts are capable of migration, 
mobility and environmental persistence._!£ managed 
improperly, and.h~ve caused substantial hazard in 
actual damage incident~. Disposal of these distil-
lation bottoms and .the aqueous waste in uncontrolled 
landfills, therefore, could allow migration of ~on
taminants to ground an~ surface waters and reiease 
of volatile toxieants to the air, while improper 
incineration may result in the. generation of ex
tremely hazardous compounds such as phosg~ne. 

I. Industry Ch~ractetization and Manufacturing Process (1) 

Th~re are twelve chlorinated benzene compounds that can 

be formed dur 1 ng the c hlor ina t i.on of benzene 1 nc lu ding mono-

. chlorobenzene·, three isomers of dichlor9benzenes; three of· 

trichlorobenienes, three of tetrachlorobenzenes, pentachlor~-, 

be~zerie and hexachlorob~nze~e. 

Monochlorobenzene ·is the d6minant commercial product; in 

1978, production was approxi~ately 134,000 metric tons.{l) 

. . . .~-: _,_ 
-18~-

,. 

-1 
. i 

' 



Production 'of ortho- and para-dichlorobenzene was. •stimated 

'- at 10,000 metric tons ~ach for that same year.(1) Production 

of 1,2,4-trichlorobenzene was 13,000 metric tons in 1973. 

It is esti~ated that apprbximately the same a~ount was 

prod~ced in 1977.(1) Statistics for other chlorobenzenes a~e 

una~ailable because they have limited.commercial value. and th~ir 

production is limited to the!~ formati~n as by-products.(1) 

Major producers of chlorobenzen~s ·in t~e United States include: 

Allied-Chemical Corporation (Syracuse, New York);'Dow Chemical . . 

Company (Midland, Michigan)~ M6nsantd Compani (Sauget, !111-
• wo·· .:.. •, 

.~ois); Montrose Chemical Corporation of California (Henderson, 

Nevada); PPG Industrfes, Inc. (Natrium, West Virgin-ia);· 

Specialty Organics, Inc. (Irwindale, California)z and Standard 

Chlorine Chemical Company, Inc. (Delaware City, Delaware).(2) 

Chlorobenzene, dichlorobenzene&, and higher chlorinated 

benienes are produced in batch ~nd ~n continuous proces~es by 

direct chlorination of ·benzene in the presence of a Friedel 

Craft catalyst, such as· ferric chloride, as shown in the 

following reaction for monochlorobenzene: 

'. 
-. Cl ~~ ;r; 1·. 

0 0 
. " -~· .. 

+ ..... , + v--'-Cl """·2 .: r ., 

*I 1,3-Di~hlorobenzene, 1,3,5-trichlorobenzene and 1,2,3,5-
tetrac~lorobenzene ar~ not produced by the method discussed 
below • 

.. 
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Because higher chlorinated benzenes always result from the 

direct chlorination.of. benzene, chlor6benzene'production is a 

. multiple product operation, i.e. a whole range of chlorin-ated 

benzenes may be produced. Prod~ct ratios ~re influenced by 

temperature, mol~ ratios of the feedstocks, residence time, 

and the catalyst. Additionally, the crude reaction product 

of a c6ntinuous process may be recycled to the process to 

achieve the desired final product mixture. Depending on the 

final product mixture, chlorobenzenes are purified by frac-
'. 

tional distillation ~nd/or crystallization. Continuous 

chl6rination processes, in contrast to batch protesses, 

··m-inimize the am·ount of higher chlorinated products, . :~>- ... -~_-:.; . . . 

thereby maximizing monochloro~enzene yields. 

A. Pr6duction of Monochlorobenzene 

1. Coritinuous Process (~edified f~om Reference 1,6,7) 

·~s sho~n in Figure 1 (p. SA), in a typical continuous 

process for the production ot chl6roberiz~nes, ~nhydrous benzene 

'and chlorine ~r~ introduced into a reactor oper~ting at a 

bottom temperature of 90-125°C and a top temperature of 

about ao•c~ Benzene is introduced near the top of the c~lumn~ 

and an equ'imolar amount of chlorine is introduced near· the 

midpoint of. the reactor. A variety of catalysts may be 

used, usually !~on or ferric· chlori~e impregnated on a suitable 

carrier. 

-,1-
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The overhead reactor effluent consisting of hydrogen 

chloride and benzene passes through a condenser which condenses, 

the benzene for recycl~. Rydr6gen chloride is recovered by 

passing the uricondensed gas through a scrubber tower contain-

ing a chlorination catalyst, thereby removing unreacted 

chlorine. The mixture is then passed through one or more 

towers in which chl~robenzene~ are used to remove organic 

cOntaminants. The resultant hydr9gen chlriride is theri recov-

ere~ as either ~n anhydrous product oi as a 30-40% ~queous 

solution. (If the hydrogen chloride must meet a low orianic· 

s~ecification, a. carbon colu~n may be used prior to or a~ter 

the water absorption tower.) · 

The bottom effluent fro~ the reactor .compr~ses an 

equilibrium mixture of benzene and mixed chlor¢~enz~ne~. To 

m•ximize monochloroben~ehe ~roducti6n, a high recycle~ rate of 

benzene is mainta~ned (20:1) •. Chlorobenzen~ is ·withdrawn ~t 

~.rate equal to.that at which benzene is fed and chlorinate~, 

and flows to a fiactionating _column which operat~s at a bottom 

temperatuie of. aproximately,l90°C and top temperature of 

140°C~ The higher boiling bottom products (~ostly dichloro-

benzenes) are- continuously bled at approximately 2% of 'the 

product f~ed to a fractionating column for recovery.of th~ 

di- and trichlorobenzenes. The wastes of concern are the 

bottoms fro~ the two fractionating columns.*/ 

*f In some processes, this further fiactioniting step for 
~ecovery of higher _chlorobenzenes will not o~cur, in which 
case the.~aste ~~-concerns are the column botto~s .f~om the 
-first fractionating column. 



2. Ratch Process 

Chlorobenzenes may also be manufactuted by a batch 

process as shown in Figure 2. Dry benzene is charged into an 

agitated glass-~in~d or iron (~teel) agitated reactor. 

E~t~er iron tirnings or anhydrous ferric chloride are used 

as a catalyst and remain in th~ chl~rinator after each batch. 

Chlorine is added to the ~e~ctor ·at a rate to k~ep the tem-

perature between 20° to 60°C. If mono~hlorobenzene is the 

desired product, the reaction temperature is maintained in 

the range of 20° to 30°C f~r 10 to 16 hours and abou~ 60 

.Percent of.the stoichiometeric requirement of chlorine used. 

If poly-substituted chlorobenzenes (generally di6hlor6benzenes) 

are desired in addition to monochlorobenzene~ the reaction 

is run at a temperature of 55° to 60°C fof approxim~tely six 

hours. 

Hydrogen chloride is recovered in a ma~ner similar to 

that of continuous processes by scrubbing with chlorpbenzene 

to remove organic coritaminants and absorbing the product gas 

in _water to give hydrochloric acid. The chlorobenzene pro~

uct is washed in an ~git~ted r~actor with an aqueous solution 

of sodium hydroxide (10 percent by weight). The separated 

aqueous layer is a separate waste stream, and is the second. 

waste stteam included _in this listing.~/ 

~/No such ~queous stream i~ expected to be present in continu
ous processes, since dur!_ng the stripping step in the contin
uous process (see Fig. 1) the temperature at the bottom of 
the condenser column already removes residual hydrogen chloride 
and benzene, and makes a product washing step ~nn~cessary. 
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After the neut~alized organic layer is separated, it is 

sent to a fractionation column f6r p~oduct sep~~ation. A 

~ typical product distribution from ~ractionation is shown ~n 

Table 1 for a fully chlorinated batch for which 100 pe~cent 

of the theoretical amount' ot the chlorine requirement for 

monochlorobenz~ne has been consumed is given. 

TABLE 1 

PRODUCT. DI.STRIBUTION OF A CHLOROBENZENE BATCH REACTION (6) 

Component 

Benzene and water 
Benzene and chlorobenzen~ 
Chlorobenzene 
Chlorobenzene and.dichlorobenzene 
Tar (trichiorobenzene and higher) 

% by weight 

3 
10 
75 
10 
'2 

-·,_, .... -

Most batch processes will in~lude a turther distillation 

•tep to separate higher chlorinated benzene•, particularly o-
. *I . . 

and ~-~ichlorobenzene and trichlorobenzene.- The chlorobenzen~ 

and dichlorobenzene fr~ci!on is usually further distilled to 

recover p-d-ichlorobenzene and o-di chloro benzene. _Tri chloro-

benzene maj als~ be recovered~ The tarry residue--the solid 

waste of concern-- consists chiefly of trichloro and higher 

chlorinated benzenes. 

*/Table 1 is a product.mix prior·to thiTs second distillation 
step • 

.. 
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B. Production of Polychlorobenzenes 

As noted previou~ly, aromatic chlorination is a ~~ltiple 

product process; most polychlorobenzenes can be produced via 

processes similar to those des~ribed above. Reaction conditions 

are, however, likely to be somewhat different. Higher reaction 

temperatures, and longer reaction times and higher chlori~e 

to benzene r~tios are likely-modifications. A process 

configuration for production of dichlorobenz~nes 1~ shown 

in Figtire j. 

Dichlorobenzene& 

Dichlorobenzene& are co-products of the productiori of 

mo~o~hlorobenzene_ using a fer~ic chloride ~atalyst. ~eparation 

of o- and p-d~chlor6behzene is diff{cult by fractional dis-

tillation ( bp-6°C), and so is accomplished by fractional 

cry~~allization. 

Trichlorobenzenes 

As noted previously, both 1,2,4-and 1,2,3-trichlorobenzene 

are produced as co- or by-products of the cataly~ic .chlorinati~n 

of benzene. Isomers may be separ~ted by fractional 

_crystallization. 

+ 
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i. -
Tetrachlorobenzenes 

There are .three .isomeric· tetrachlorobenzenes: 1,2,3,4-

.tetrachlorobenzene; 1,2,~~5-tetrachlorobenzene; and 1,2,4,5-

tetrachlorobenzene. Of these isomers, the 1,2,4,5- isom~r is 

a chemical and pisticide intermediaie {hexachloroph~ne, Ia~bac 

20,. Ronnel, Silvex, and 2,4,5-T). Each isomer can be produced 

by cat~lyti~ chlorinat~on using an aluminum chloride catalys~. 

1,2,4,5-Tetrachlorobenzene may also 6e produced via the 

Saridmeyer reaction: 

J C! 
I Cl • , l ,0 - ' ' " 

0 •• : 

. Cl Cl . . 
Cl . . . -~Cl :. ".. d'"-Cl n ~ 3 . 

--=--~...;_.7-) . 

: H 2SO.t. O l\ 
. . • 2 

.. . . . ·. . . - . . . . . 

, __ : Reot.:ct!on f1 -) ~~ H~02 >- J' · '"". 
-~-· HzNY:. ~-~.-~c~_cJz ·_ C!. ~ .. 

-··- ·Cl - Cl 
.:.· . ,' 
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Pentachlorobenzene and Bexachl~robenzene (8,9) 

Pentachlorobenzenes are formed by the ehlorination of 

~enzene in the pr~sence 6f ferric or aluminum chloride at 

tempe~atures of 150 to 200°C, or by the_ chlorination of any 

of the lower chlorobenzenes. 

Bexachlorobenzene is re~orted not to be produced 

commercially via catalytic (ferric chloride) chlorination of 

benzene. When generated as a by-product of the processes 

described in ihis document,· it ls not-recovered and is found 

in the fractionating column bottom~. 

II. Waste Composition and Management 

1. Fractionati6n Bottoms-

The· distillation or fractionation bottoms from the 

producti~n of moncchlorobenzene consist primarily of the 

higher polychlorinated benzenes (trichlorobenzenes and higher), 
~I 

benzyl c·hloride and chlorotoluenes resulting from· the chloro-

nation of toluene impurities in benzene feedstock, and lesser 

conc~ntrations of feedstock benzene~ product chlor~benzene, 

and dichlorobenzene& (depending on the efficiency of the 

fractionating step). The relativi concentrations of the 

various chlorobenz~nes in these wastes vary according to 

reaction conditionB _and t~e etficiency of fractionation. In 

general, when monochlorobenzene is the favored by-product, 

~ichlorobenzene will probably be the_ most prevalent of the 

*/Both o- and p-chlorotolu~ne also ate e~pected to be present. 
These constituents are not cons ide red to be of reg-ula tory 
·concern beca~se of their low chronic toxicity. Further 
informatibn as to the v~lidity tif this conclusion is solicited, 
however. 

''e 
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chl~rinated benzenes in the distillation residue (and in th, 

waste if there is no subsequent disti~iation ~tep' to iecover 

dichlorbbenzen~s as produ~t) since benzene is b~ing chlorinated 

for less tim~,· so that smill~r concentrations of t~tra- to 

hexachlorobenzen•· are formed. If dichlorobenzene& are 

recovered as prod~ct, t~e~ trichlorobenzenes will represent 

---
th_e greatest fracti-on iri the waste. When the reaction is 

pushed in the direction of ~~lychlorinated benzenes, ihere 

will be more trichloro through hexachloiobenzene in the waste 

Waste composition, and e~~ecially th~ c~ncentrations· of 

i~e va~ious chlQ~inated beo~enes, also will vary quantitatively, 

although not qu~litatively, d~pending on whether a continuous 

or batch production process ~s used. Batch processes would 

tend to have sbmewhat -higher concentrations of higher 
e 

chlorinated benzen~, sine~ benzene chlorination occurs for a 

longer period• 

Table 1 (p. 8 above) gives an estimate of wastes resulting 

from a batch -reaction favoring monochlorobenzene production • 

. As rtoted, d{stLll*tion tars are estim*ted to consist principally 

of the higher _chlorin~ted benzenes (trichlorobenzene and 

higher). Thee~ tars would comprise roughly 2% by weight of 

th~ total reaction products and bypr~ducts. 
I . 

Table 2 gives a secDnd estimate of waste-composition 

from a batch process favoring monochlorobenzene. The 

polychlotinated.tars are the listed hazardous wa~tes~ Benzene 

and chlorobenzene would be v~nted to the ~tmosphere, since 

.... 

l 
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they have lower boilin~ points, though small concentratiops 

of these constituents would be expected to -remain in the. 

distillation bottoms. In addition, 'some dichlorobenzenes would 

be present from the recovery of di~hlorobenzenes by subsequent 

distillation. 

ESTIMAtED LOSS OF MATERIALS DURING CRLOROBENZENE MANUJACTURE 
(BATCH PROCE_SS) 

Chemical 

Hydrogen Chloride 
(catalyst; nonhazardous) 

Monochlorobenzene 

Dichlorobenzenes 
(iso~e~s not specified) 

Monochlorobenz~ne 

Dichlorobenzenes 

Polychlorinated . 
Distillation Tars 

Quantity Produced 
Source (Kg/kg monochlorobenzene) 

Hot scrubber vent 0.0014 

Dichlorobenzene. 
Column 

Fractionating 
Towers 

- ... 

Distillation 
Residues 

0.00088 

0.0037 

0.004 

0.0001 

0.044 

A third ref~rence. (shown in Table l) taken frpm the 

patent li_t era ture and invo 1 vi ng a con t inuoti s process, 'shows. 
·. ' . ' 

monochlorobenzen~ p~esent in fairly subst•ntial concentration~ 

in the solid waste, as well as the same ranges of heavier 

chiorinated benzene~. 



TABLE 3 

ESTIMATED EMISSIONS FROM CHLOROBENZENE MANUFACTURE: 
Chlorination of Benzene, Continuous Process. 

Species 

Benzene 

Chlorobenzene 

Polychlorina~ed 
benzenes 

Air 

Emmissions kg/Mg 

Aqueous. Solid 

·trace 

33.6 

Source: Derived from Hunter, :F• K., Combinatiori Reaction-Fraction
ation U~S. Patent 3,366,457, January, 1968. 

T~ese wastes (from both continuous and b~t~h processes) 

are also expected to contain significant c~ncentr~tions of 

benzyl chloride and o- and p-chlorotoluene resulting from 

chlorination of toluene impurities in benzene feedstock.•/ 
. -

(As noted above, the chlorinated toluenes are not waste 

constituents of concern). The specific reaction p~thways for 

these constituent~ are given below: 

. (.\\l 

·o· ,-- ...... ·c~~"-1. sf··-·· . 
. ... "?1 /" 

... ... -·--· _.. ,._ . . .- -_:. -·- -· 
.... --· J .... • 

___ -± __ ti_Gl _________ ~--~. 
~~ c.[' I 

-IOlU.<..n-L--- .. . ~:- "\' -- ,. ----·-·····- . -. -~ 
"\~~-~ . 

. C-~1.~ .-1 
-· - --···· ------ ---

*f Toluene 
- impurity. 

is believed to be the most significant feedstock 
Benzene may typically contain_up to 1% toluerte 
Industrial Solvents Handbook, 2nd Ed •• Noyes 
Park Ridge, NJ, 1977. 

Mellan~ I. 
Data Corp., 
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These ~ide reactions are believed to b~ those most 

likely to occur under usual conditions ~f benzene-chlorination. 

Virtually all of these substances would be present in the· 

distillation bottoms since they are high boiling-chemicals that 

the distillation process is designed to eliminate. 

2. S~par~te~ Aqueous Str•am.from the Reactor Product 
Washing Step (batch process) 

The aqueou~ stre~m from the reactor pr~duct washing 

step in the b•~ch production of chlorinated b~nz~nes vill con-

tain benzene, and ill of the chl~rinated benzenes in solutiori 

(along with water and cau·stic soda used in the washing opera-

tion). Si~ce this is an aqueous waste, concentrations of these 

c~nstitueftts will depend on th~ir solubilities in the somewha~ 

alkaline wash solution. While the Agertcy does n~~ presently 

h~ve precise informati~n on these compound~' solubility in basic 

solutions, it is not believed t.o differ significantly from 

th•ir solubilities in wat~r (if anything, solubilities would be 

slightly higher in basic solutions). Thus, the highly ~oluble 

benzene (wate~ solubility r~ported at up to 1,780 ppm) would 

probably be the principal waste c~nstituent, and monochloro-

·berizene and o-· and p-dichldr~benzene would also be presant 

in fairli. significant l~vels (water ~olubilities from 79 ppm 

to 488 ppm respectively) wo~ld also be present in significant 

~oricentrations. The ·remaining chlorin•t~d benzenes would 

be present at ~uch lowei level~, since their·soluhilities 

are quite low. (Solubility data is from App. B.) Phenols 

-14-



( could also be for~ed if temperatures are ~ufficiently high to 

create hydrolysis conditions, and a highly alkaline wash mix-

ture is used. ··chlorinated phenols cou~d also be present from 

the phenolization Qf the di- and tri-chlorobenzene~~ although 
. . 

con~entr~tions of phenols and chlorinated phenols wouid prdbably 

be small. 

Table 4 below shows org~nic contaminants fo~nd in the waste-

water stream from chlorobenzene manufacture at a Dow plant. 

TABLE 4 

PRIORITY POLLUTANTS IDENTIFIED IN AQUEOUS WASTESTREAM FROM 
PRODUCT WASHING STEP IN PRODUCTION OF CHLOROBENZENES(29) 

Concentration mg/1 Loading kg/day 

·•The underlined data ~re those ob~ained from, propti.etary reports 
and data. files. 
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3. Waste Management 

Waste management pra'ctices for t·he distillation residues 

generally involves disposal in on~site and off-site landfills (1). 

Incineration is als~ practiced to destrby to~ic const.ituents (9). 

The sep~rated aqueous stream generally,is sent to waste-

water treatment.(l) The most feasible treat~ent method is acti-

vated carbon preceded by sand filtration.(!) A wastewater treat-

Ment sludge is generated ·which is a~sumed to be ha~ardous unless 

generators show other~ise •. (See S261.3(a)(2)(i1).) 

III. Hazards Posed by the Waste 

As noted above, the distillation wast~s are expected to 

contain significant concentration~ of tri- through hexachloro-

' . 
benzene', and benzyl chloride, lesser concentrations of dichloro-

benzenes, and some m~nochlor6benzene and benzene. Furthermore, 

the wa~te stream ~ill consist almost completely of these organic 

contaminants. Hexachlorobenzene ~nd benzene ha~e been identified 

·as having substantial evidenc~ of carcinogeniciti·by the Carcinogen 

Assessment Group. Pentachlorobenzerte is reported to induce 

cancers in some a~imal species. Benzyl chloride is reportedly 

carcinogenic. The remaining constituents prese~t acute and 

chronic t~xicity hazards. Ail ~re pri6rity pollutants~ 

In addition, all of the chlorinated benzeges ~re very bio-

accumtilative (based on extremely high octanol/water p~rtition 

coefficents (see pp. 23 ~ 28 below)) and so c~uld pose an additional 

hazard ~ven if exposure is only to ~~all concentrations of·the 

pollutant. 

-16-



The aqueous wastestream will contain benz~ne, chloroben-

zenes through trichlorobenzene, and (under certain conditions) 

certain phenols and chlorinated phenols. 2,4-dichlorophenol· 

and 2,4,6-trichlorophenol have been identified by. the Carcinogen 

As•essment Group as having substantial evidence of carcinogeni~ity. 

Irt addition, b6th compounds pre•ent acute and chronic. to~icity 

·hazards. 2~4,6-tri~hlorophenol is also mutagenic. 

' 
In light :of th~ reported concentrations of these hazardous 

. . . '"' 

constituents, these waste .streams are ·clearly of regulatory . 

concern. Inde'ed, .for the carcinogens in th·e wastes, there is no 

kn~wn safe level of exposure, every exposure likely giving 

rise to at least one cancer in a defined portion of population, 

~egardless of exposure concentration. (~PA Water Quality Criteria, 
' . 

( 44 Fed. Reg. 15926~ 15930. (March 15, 1979).) The Agency thus 

r e qui r e s s t r o n g a s s u r a n c e t h a t t h e s e w a s t .e , c on s t i t u en t s a r e 

incapabie of migration, mohility, and persistence in the event 
. ·. 

of imprope~ management to justify_not listing this class of 

wastes. 
. . 

Such assurance does not appear' possible. 
I 

All of the w~ste constituent~ have proved capable of 

migra~ion, of mobility through soils, and of environmental 

pe~sistance i~ the course of a~tuai waste man~gement practi~., 

cr~ating a sub~tantial potential for hazard. Benzene and all 

·of the chlorinated ben~enes. through pentachlorobenzene have 

been detected in air, basement ~u~p and solid surf~ce samples 

collecte~ in the vicinity of the Lov~ Canal waste disposal 

-17-



site in Niagra, New York.{S) Benzyl chloride has been identified 

as leaching "from Rooker's Hyde 'ar~ site in Niagra, New York 

{OSW Hazardous Waste Divi~ion, Hazardous Waste Incidents, O~en 

Files, 1978), and has been show~ to persist in t~e atmosphere 

in the Ne~ Jersey area for considerable periods of time (Alt~huller, 

A. P., Lifetim~s of Organic Ch~micals in the Atmosphere, 

Environmental Scientific Technology~ 19AO, in pr~ss). 

Rexachlorobenzerie has likewise been sh~wn~ t~ migrate 

via air and groundwater pat~ways·a~d to persist follo~ing 

migration. One notorious da~age incident involving hexachloro

benzene occured in Louisiana in the early 1970s. Exposure to 

hexachlorob~nzene result~d.via:~nhalation fro~ transport of 

hexachlorobenzene-contaminated· wastes, resulting in dangerously 

elev~ted hexachlorobenzene concentrations in huma~~ and animals 

along the. route. (OSW Hazardous Waste Manage~en~ Division, 

Hazardous ·waste Incidents, unpublished~ Open Files, 1978.) 

Hexachlorobenzene'has also been detected in concentrations 

exceeding background levels in many grouridwater monitoring 

sa~ples taken a~ various locations at a chosen chemical company 

dump. (1 at ~able· 7.2.) 

The ph~nols and chlorinated phenols present in the waste 

water stream.also are capable of migration, mobility, and per

sistence. Phenol ~n~ 2-chlorophenol are extremely soluble in. 

w at e r ( A p p • B )' and , a 1 though sub j e c t to b i o d e g r ad a t i on ( i d • ) , 
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could persist for long periods of time in the abiotic cGnditions 

~h•racteristic of most aquifers~ Both 2,4-dichlorophenol and 

.2,4,6-trichlorophenol ar• likewise quite soluble in water ~nd 

do not exhibit a h~gh p~opensity to adsorb {~ soil~.(30) Mi-

gratory potential is thus substantial, and i~ migration occurs, 

these chlorinated phenols are mobile and p~rsistent. ~or 

example,.in a d~ma~e incident at Mont~belloi Californiai_ inv~lving 

wastes fro~ 2,4 dichlorophenol manufacture, 2,4-dich1orophenol 

and other phenolic compounds ~roved- ~apable· of passirig through 

soils and causing longterm pollution of groundwater. (Sinenson, 

H.~., 1962. The Montebell6 Incident., Proc; Assoc. Water Treatment' 

and Exam. 11:84-88.) Contaminat~on of gr~undwater by 2,4-dichloro-

phenol an~ other hazardous compdunds has also be~n reported. in 

East St. Louis, Ill. The source of the compounds was the 

Monsanto.chemical dump. (~PA Office of ~olid Waste, Hazardous 

Waste Division, Hazard~us Waste Inci~ents, unpublished, ope~ 

file 1978.) 

Since all of the waste constituents of concern have 

proven capable 6f migration, mobility~ and environmental persistence, 

and have in fac~ caused subst~ntial hazard in a~utual waste mana-

~ement practice~ the Agency believes that the waste constituents 

could migra~e and ~each environm~nial recept~rs if the wastes 

are improperly managed. Landfilling the waste without adequate 

' 
cover could easily res_ult in volatilization of hexachlorobenzene 

and benzene. Solubilization of haza~dous compounds could occur 

-19-
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if rairiwater is allowed -~o p~rcolate through the waste or run 

off the surfa~e of exposed waste. Waste constitueqts could 

then be released if landfills ~re improperly designed (built 

without leach~te-control in areas with permeable ~~il or locate4 

in areas where soils have low ~ttenuative capacity), or man~ged. 

Improperly designed wastewater t~eatment ponds pose ~he same risk. 

In the case of improp•rly,managed landfills, surface run-off 

might also transport co~p~unds that have adsorbed t~ suspended 

particulates. Contaminant-bearing leachate' and surface run-off 

may eventual!~ enter ground and surface waters, polluting valu

ab\e water supplies and adverselj affectJng aquatic o~ganicsm~. 
- ' 

Improper incineration ~f the distillation residues pro-

vides another means by which toxic compounds can be generated 

~nd intrciduc~d 1nto the ·environment. If incineration is inade-

quate (for instanc~, if tempera~ures are insufficient or resi-

dence·time incomplete), inadequate combustion can result in the 

formation of substances (such as phosgene) that •re ·even more 

tox~c than the original waste.(l) These contaminants ~~n be 

emitted from the incinerator to the atmosphere and dispersed 

in th~ envir~nment~ 

'· IV. Health and Ecological Effects 

Health and ecological effects and pot~ntial transpott 

mechanisms for the constituent~ of concern that might be found 

in the distill.ti4~ bottoms and the-s~pai~ted aquaeous waste 
... · 

stream from manufac~ure of chlo~obenzeries ~re described below: 

-20--
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Benzene 

Health Effect~ Benzene is a human carcinogen. Exp6sure 

to benzene as a result of inhalation induces abnormalities in 

the blood and cau~es l~ukemia.(3l-~) Benzene administered 

subcutaneously has been terat~genic in mice at extremely low 

doses {3 ml/Kg] .(34) Chronic. inhalation of this chemical in 

low doses by rat~ has caused both irthibition and resorption· of 

embryos.(35) Benzene is also mut~genic wh~n admi~iste~ed 

orally to mice at extremely low doses [1 mg/Kg].(36) 

Expostire of humans to benzen~ has re~ulted in the reduction 

of blood c~lls, impairment of the immunologic system, aplastic 

anemia and a va~iety of mutag~nic effects in lymphocytes and 

bone marrow.(37-42) _Oral ingestion of benzene in sm~ll amounts 
. \ 

(50 mg/Kg), or one-seventieth ~f· the oral L~so in rats, has beert 

lethal in humans.(43) 

Regulat~ry Recdgnition of Hazard ~ OSHA has set a revised 

TLV for benzene at.lO ppm ~it~ a maximu~ permi~s~ble expos~re 

of 30 ppm for 10 minu;es, wi~hin EPA the Offices of Water and 

Waste Management, and Air Quaiity Planning and Sta~dirds and To*ic 

Subst•nc~s ·are, perf·orming ~- pre-r~gulatory assessmerit of ben~en~ 

based on _its ~n~ironmental effects, high-volume production, spill 

reports and other health effects. Additionally, benzene has 

b~en identified by the Agency as having substa~tial evidence of 

being carcinogeriic. The C~nsumer Product Safety Comm1s$1on 

requir~s berizene to carry special lab.lling. 
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Industrial Recognition of Hazard - Benzene is designated 

as highly toxic in handbooks used by industry, such as Plunkett, 

Handbook of. Industrial Toxicology.(44) According to Sax, Dan

gerous Properties of Industriai Materials(45), benzene repre

sents a fire and moderate ~xposure hazard. 

:1n addition, benzene is a priority pollutarit in accordance 

with §307 of the Clean Water Act of 1977 and is listed as a 
. I 

hazardous waste or hazardous waste constituent in final or 

proposed regulations of California, Maine, New Mexico and 

Oklahoma. 

Additional information on the health and ecological 

effects of benzene may be fou.nd in Appendix A. 

·Chlorobenzenes: Chlorobenzenes are products of the main 

reaction. Their acute toxic effects are modeT~te but, because 

they bioaccumulate to a significant degree, chlorobenzenes may 

pose a substantial hazard if chronic exposure occurs. They are 

relati~ely mobile i~ the environment and likely to persist for 

long periods of time. 

Chlorobenze_ne (Monochlorobenzene, MCB) 

Health effects- Monochlorobenzene is a.central nervous 

system depr~~sent, wit~ the -typical anesthetic eff~ct(~6); de-

generation of the liver and kidney may develop concurrently with 
·, 

anesthesia produced by this ch_emi ca 1. Acute inhalation of mono~ 

chlorobenzerte has induced narco~is, neuropathy and death in ani-

' ' 
mals during ~cute inhalation ·~tudies.(47) The metabolism of 

monochlorob~nzene may lead to the formation of carcinogenic active 

-22-
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' iniermerliates.(48) Konochlorobenzene is also very bioaccumula~ 

' ' 
tive with an oc.tanol/water partition.coefficient of 690 (App. B). 

Regulator~ Recognition of Hazar4 - The OSHA standar~ for 

chlorobenzene is a TWA of 75 ppm. EPA's Office of Water and Wa~te 

Manage~ent provides technical assist~nce data and regulation 

for chlorobenzene under Section 311 of the.Clean Water Act. They 

are also involved with pre-regulatory assessment under the Safe 

Drinking Water Act. The Office of Air, ·Radiation and Noise an~ 

the Office of Research and Development ~re involved with pre-

regulato~y assessment under the Clean Air Act. The Office of 

Toxic Substances is involved with te~t rule recomm~ndations un-

der Section 4(e) of. the Toxic· Substances Control Act. 

Mon~chlorohenzene also is listed as a priority pollutant 

in accordance with §307 of the Clea~ W~ter Act of lt77, and 

final or proposed regulations of Maine, New Mexico, Oklahoma 

and Califotnia l{st.chlorobenzene as a hazardous waste or a 

componen~ of haz~rdous wastP. The American Conference of 

Governmental Industrial Hygienists (ACGIH, 1971) threshold 

limi't value for monochlorobenzene is 350 mg'/m3. 

A more de·tailed discussion of monochlorobenzene may be 

'found in App~ndix A •. 

Dichlorobenzene&: Ortho- and paradichlorobenzene are 

products of the main reaction. They ar~ very bioaccumulatlve, 

each having an octanol/water partition coefficient of 2500 

-23-

J 



(Appendix B)·. A discussion'of each isomer follo~s. 

ortho-Dichlorobenzene 

Health Effects - Ortho-dichlor~benzene is very toxic in 

·rats [oral LDso • 500 mg/Kg].(4.9) H~man death has also occurred 

at this level.(SO) · Chronic occupational exposure to this chemi-

cal and its isomer has result~d in toxicity to the livir, 'central 

nervous ~yst~m and respirator~ syste~~(Sl) Chronic oral feed-

ing of ortho-dichlorobenzene to rats in small doses has· caused 

anemia ~s well as livet damage and cen~ral nervous system de-

pression.(52) 

' 
Regulatory Rec~g~itiori of Hazard - Ortho-dichlorobenzene 

h~~ beeri designated as a priority pollutant undei Section 307(~) 

of the CWA. The ~SHA standar~-for o~dichlorobenzene 1~ 50 pp• 

for an 8-hour TWA. It was selected by NCI for Carcinogenesis 

Bioassay, September· 1978. o-dichlorobenzene {s listed as • haz-. ' ' 

ardous waste or a component thereof in final or ~ro~osed regula-

tiona of the States of California, New Mexico and Oklaho~a. 

The Oc~upational Safety and Health Administration standard and 

the American Conferenc~ of Government Industr~al Rygien~sts 

thr~shold values for o-dichlorobenzerie is 300 mg/m3. The 

u.·s. EPA draft· water quality critetion for total dichloroben-

zene is 0.16 m~/1~- u.s. EPA has also established crftetia for 

freshwater and m~rine aquatic life. 
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para-Dichlorobenzene· 

Health Effects - Para-dichlorobenzene is very toxic in 

rats (oral LDso • 500 mg/kg](53)), having lethal effects in hu-

mans ingesting similar ~mounts.(S~) Adverse effects are exerted 

on the liver and kidney fun~ti6n iri humans at a smaller [300 mg/Kg] 

do~e l~vel.(55) This chemical has induced growth depression, 

liver cell necrosis. and death fn animals exposed by _irihalation.(56) 

Regulatory Recognition of Hazard - Para-dichlorobenzene has 

been designated as a priority pollutant under Section 307(a) of 

the CWA. p-Dichlorobenz~ne has an OSHA standard fo~ air TWA of 

75 ppm (SCP-T) •. It· is lis~ed as a hazardous waste or a component.· 
... 

thereof in final or proposed regulations of the states of California, 
\ · .. 

New Mexico, and Oklahoma. The nccupational Safety and He.lth 

Administration Standard and the American Conference of Government 
., 

,Indtistrial Hygienists threshold values for p-dichlorob~hzene 

is 450. mg/m3. A more detailed discussion of dichlorobenzene can 

be found in_ Appendix A. 

Tetrachlorbenzene 

Health Effects- T~ere is .• ome evidence of liver damage 

o~curtng .with prolonged exposure of rats and dogs to tetrachloro-

benzene. (11,18). Tetrachlorobenzene has an oral rat LD50 of 

1500 mg/kg.(l4) It is ~eported to be acutely toxic in vary(ng 
- . . . . 

:·degrees to so~e fresh- and saltwater organisms, and chronically 

toxic to saltwater organ~sms.(l~) The octanol/water partition 

coe-fficient for 1_,2,4,5-tetrachlorobenzene is extremely high, 

47,000.(14)· The predominant disposition site for tetrachloro-

b•rizene is suspecte~ to be, or shown to be, in the lipid tissues 

of the bod~.(l6) 
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Tetrachlorbenze~e is desi~nated by -ConJ~ess ~s a ptiority 

p o 11 u t a n t u n d e ~ . § 3 0 7 · o f t he Cl e a n lla t e r A c t of 1 9 7 7 • 

Ad d 1 t ion a 1 1 n f o r m a t i o n on t h e .t ox i c e f. f e c t s of t e t r a c h 1 o r o-. ' 

benzene can· be found in App~ndix A. 

Peritachloiobenzene 

Health Effe~ts - Pentachlorobenzene was reported to be 

carcinogenic in mice_, although not in rats or dogs~(21) It 

was al~~ reported to have caused bone defects in'the offspring 

of rats which had received ~oses of pentachlorobenzene during 

gestation.· 

~- .. Pentachlorobenzene. is quite acutely toxic at low 

concentrations (ranging from ~60 ug/1 to 6,780 ug/1) to both 

salt- and freshwater ·organis.ms, inc,luding plants. 
' . . . 

~entachlorobenzene has an ex~remely.high_octanol/water 

partitJon coefficient of 154~000, indicating a dangerously high 

bioaccumulation potential.(l4') 

Pentachlorobenzene is·designated as a priority pollutant 

under §307 of the Clean Wate~ Act. 

Additonal information 'on the adverse health. effects of 

pentachlo~obenzene can be found in Appendix A.· 

Rexachlorobenzene 

Health Effects·- u.s. EPA's Carginogen Assessment Group 

(CAG) has evalu~ied hexac~lorobenzene and has found'sufficient 

evidence to indicate that is ~s carcinorenic~ It has also 

·been demonstrated to be fetotoxit to rats.(23) The ·distribution 

of hexachlorobenz.ne is apparently. the same in the fetus as in 
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the adults, with the highest c6ncentration in fatty tissue; 

(23) This is expected because of its extremely high octanoi/water 

partition coefficient of 168,000.(14) 

Chronic exposure of rat~. to hexachlorobenzene has caused 

histological changes in the l~ver and spleen (24), and in humans, 

has caused porpyrinuria.(25) 

Hexachlorobenzene is designated as a priority .pollutant 

under §307 of the Clean Water 'Act. 

Addi~ionai. inf~rmation on the adverse health effects of 

hexachlorobenzene can be found in Appendix A. 

Benzyl Chloride 

Health Effects - Be~zyl chloride has been ideritified as a 

carcinogen(l6), and is also ~ututenic(27). 
I . 

The OSHA TWA for benzyl chloride is 1 ppm~ DOT requires 

labeling as a cortosive. The Office of Wat~r and Waste 

Management, EPA, has ~e~ulated:b~n~yl ~hloride under Sect~on 

311 of the Clean W~ter Act. Preregulatory assessment has been 

complefed by the Office of Ait, Radiatiori ~nd Noise under the 

Clean Air Act.· The Offic~ of Toxic Substances has requested 

additlon•l t~siing ~nder Section.4 rif the Toxic Substances 

Control Act~ 

Benzyl chloride is listed in ~ax's Dangerous Properties 

of Industrial Materials ·a~ highly toxic via inhalation and 

moderately toxic via the oral. route. 
' . 

Additibn~l information and specific references on the 

idverse effects .of benz~l chloride can be found in Appendix A'. 
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2,4-Dichlorophenol 

Health Effects.~ 2,4-Dichlorophenol is very toxic in rats 

.[oral L~so • 580 mg/Kg].(61) Thi~ chemical is carcinogen!~ when 

applied to' the skin of mi~e in small doses.(62) It is also re

~ort~d to adverse!~ affect cell ~etabolism.(63,64) An isomer, 

'2,6-dichlorophenol is also toxic in animals.(65) 

2~4-Dichlorophe~ol has been designated as a priority pol-

lutant under Section 307(a) of the CWA. 

_Ecological Eftects - Small doses of 2,4-dichlorophen91 

have been lethal to freshwater fish and invertebrates.(66) 

. Regulations - The Office ot Water and Waste Management 

h~i completed a pre-regtilat~ry assessment of the proposed 

water quality ~~iteria under section~ 304{a) and 311 of the 

Clean Water Act~ The Office of lesea~ch an~ Development is 

presently conducting a. preregulatory assess~ent under the 

Clean Water Act. 

Industrial Recognition of Hazard.- Sax, Dangerous Properties 

of Industrial Materials(45), designated a toxic hazard rating of 

moderate toxicity of 2,4-dichlorophenol. However, chlorinated phe-

nols are designated as highly toxic local arid systemic compounds. 

Additional information and spe~ific references on the 

adverse effect~ of 2,4-dichlor?phenol can be found in Appendix A. 

2,4,6-Trichlorophen~l 

Health Effects - 2,4~6-trichlorophenol induced cancer in 

mice during long-term oral feeding stud1es.(67) It has also 

been acutely lethal to human~ by ingestion of 60% of the or~l 
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LDso dos~ in rats (500 mg/KgJ~(68) This chemical is reportedly 

-mutagenic~69) and adversely affects cell me~abolism.(70,71) 

2,4~6-Trichlorophenol has b~en designated a priority pollutant 

under· 307 (a). of the FWP CA. 

E c o 1 o g i c a 1 E f f e c t.s Very small concentrations of 2,4,~-

trichloro~h.nol have been lethal to freshwater fish [LCso a 

.115- 426 mg/1].(72.,73) This- chemical is also ~ethal· to fresh~ 

water invertebrates ,at very low concentrations.(73) 

\ 
Industri~l Recognition of Hazard - Sax, in Dangerous Proper-

ties of Industrial Materials(45), lists 2,4,6-Tri~hlorophe~ol.as 

m~derately tdxic via ingestion. 

Additional informatio~ and specific references on the adverse 

effects of 2,4,6-trichlorophenol can b~ f~und in Appendix A. 

Phenol 

Health Effects - Chronic e~posures to phenol at high 
.-

concentrations has cause"d chronic liver damage in humans (74). 

Exposure to acutely toxic levels of phenol causes central 

ne~vous system depression (75). 

Phenol is reported to be acutely t~xic to matine and 

fres~water organi~ms in widely vatying degr~es (75)~ 

Phenol;. was found mutagenic Drosophila (.a· fruit. fly) (76) 

_and nonmuta~eni~- in Neurospora (a mold) (~7). 
I 

When ph en o 1. w a s · ad m i n i s t e r e d t o .rat s · i n t h e i r · d r i n k in g 

water, adverse reproductive effects were noted at the vari~~s 

dose levels: stunted growth of young at 7,000 mg/1~ death of 

offspring at birth at. 10,000 mg/-1, a·nd failure to reproduce at 
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12,000 mg/1 (78). 

Additional information and specific references on the 

adverse effects of phenol can be found in Appendix A~ 

2-Chlorophenol 

Health Effects - 2-Chloro~henol was found to induce a 

high incidenc~ of papillomas (non-maligriant skin warts) when 

repeatedly applied to mouse skin (although carcinomas were 

not induced) (79). 

According to Sax, chlorinated phenols are highly acutely 

toxi~ through ingestion and inhalation arid skin absorpti6n and 

a~ irritants, both.locally and systemically. S~x ~xplains that 

his "high" toxic hazard ratina is app~ied when a compoun~ may 

caus• de~th or permanent injury after very short exposure to 

small q~antities (45). 

2-Chlorophen~l was reported acutely toxic in varjing· 

degrees at relatively low doses to some freshwater organisms 

(80). 
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CON-13 

LIStiNG BACKGROUND DOCUME~T 

Wastewater· treatm~nt sludges gener~ted durlng the production 
of veterinary pharmaceuticals from arsenic or o~gano-arsenic 
compounds {T). · 

Residue from the use of activated carbon for decolorization in 
the produ~ti~i of veterinary pharmaceuticals from arsenic or 
orgarto-arsenic compounds (T) (proposed)*/ 

. . -
i . . 

Distillatiort tar residues from'distillation of aniline-based 
c6mpounds in the production of veterinary pharmaceuticals from 
arsepic or org•no-arsenic compounds (T) {proposed)~/ 

.I. SUMMARY OF BASIS. FOR LISTING 

Treatment ~f wastewater from the production of veterinary 

pharm~ceutic~ls from arsenic-or organo-ar~enic compounds generates 

.. 
a wastew~ter treatment sludge containing arsenic or organo-

.. arsenic compounds. The p~oduction of t~is class of veterinary 

pharmaceuticals likewise ie?erates other arsenic-containing 

wastes, proposed for listing.in this doeu~ertt. 

The Administrator has determined tha~ the'~ wastewater 

treatment sludges and other arsenic-containing wastes ·from 

the production of veterinary pharmaceuticals. are solid 

wastes which pose a substantial present or potential hazard ,. 

to human health or the environment ·when.improperly transported, 

treated, stored, disposed of.or otherwise managed, and,-

therefore, should be subject to appropriate manageme~t require-

ments under Subtitle C of RCRA. This conclusion is based on 

the following consid~rations: 

*]Thes~ waste streams were not included in the initial listing, 
- a'nd are being initially proposed in the present document. 

1i .j 
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1) These wastes have been shdwn to contain high concen
trationj of arsenic. Arsenic is highly toxic and hai 
been identified by the Agency as a sub~tance which has 
demonstrated substantial evi~ence of being carcinogenic. 
It has also been shown to be mutagenic to bacteria and 
teratog~nic to laboratory animals. 

2) Dispo~al of these wastes in imp~~perly designed or 
operated lindfills has resulted in· arsenic contamination 
of ground and surface wate~, providing empirieal proof 
that the arsenic iri this waste is soluble and may migrate 
from disposal sites into soil, groundwater and surface 
w~ter in concentrations sufficient to create a substantial 
hazard. Further, since arsenic persists in the environ
ment, any contamination caused by ~ismanagement of these 
wastes will be 'lo~g-term·. . · 

3) These wa~tes are generated in large quantities, ·so that 
large amounts of arsenic are potentially av~ila~le for 
environmental relea~e, an addi.tLonal hazard posed by this 
waste. 

'II. SOURCES OF THE WASTE AND TYPICAL DISP0SAL PRACTICES' 

A. Profile of the Industry 

Three companies produce veterinary pharmaceuticals 

containing .arsenic: Salsbury Laboratories in Charles City, 

Iowa; Whitmoyer Laboratories in Meyerstown, Pennsylvania; and 

Fleming Laboratories in Charlotte, North Carolina.Cl,?') 

B. Manufacturing Process and Waste Generation 

Manufactur~ of arsenic-containing ph~rmaceuticals 

requires th~ reaction of an organic compound with inorganic 

arsenic to form the ~rganic ar~enical product. Arsenic~-

'con t ai ni ng sol 1-d wastes genera ted during the production 

process include tars from the distillation of aniline-

based compourids, and residue from the u~e of activat~d carbon 

In the decolorization of pharmaceuticals~(4) Whitmoyer 
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1. 

reported that it generates t~ese wastes in annual quantities 

of 100 55-gallon drums atid 630 55-gallon drums, respectivel~.(4) 

Salsbury Labs also generates ar~enic-containing tars from · 

p~oduction pro6esses.(5) 

Production-of veterinary pharmaceutic~ls fro~ arsenic 

comp~unds geneiates wastewaters ~hich contain organic 

and intirganic ar~enic. T~eatment of these wastewaters p~oduce 

a r s e n i c- be a r i ng s 1 u d g e s • F. i g u r e 1 . summa r i z e s t h e w a s t e w at e r 

treatment _system at Salsbury Laboratories, whic'l-t produces 

organic arsenicals mark~ted as feed additives for chickens, 

turkey and swine.(l) ~rocess wastewaters at Sals~ury ~re 

·~~gr~gated into .tw~ sewer sy~tems, of which only the second 

generates a listed hazardous waste. As a point of clarifica-

tion, the first sew~r system (the source of a non-listed 

waste) carries waste acid w~shw~ter (10,000 .gallons per day) 

from the nitration processe~~ this washwater 'is ne~tralized 

and clarified. Thes~ s~lids ~re n~t believed ~o contain 

~rsertic, and are not listed in this 1ocument.*/ 

The second ~ewer system --the source of the listed waste--

·collects ~pp~oximately 2~,000 to 30,000 gallons per day of 

arsenic-containing process ~astewaters which originat~ from 

'*/Generatots mu~t still determine, however, whether this 
waste ~tream meets any of ~he characteristics of hazardous 
waste contained in §§2_61.21~24 of. the regulations. 

-3-
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the manufacture of Salsbury's ~rsen~cal compounds, 3~nitr~-4-

hydroxyphenylarsonic acid and 4-nitrophenylarsonic acid. 

The waste ·treatment process·, indicated in Figure 1 by a 

da~hed line, is operated on a ba~ch basis and consists of 

two pafallel systems- of treatment basin~. The first set of 

treatment basins works within the box marked "arsenic tteat-

ment"; the second set of treatment bas~ns works within the 

two vacuum filter boxes located below the arsenic treatoent 

box in Figure 1. During "arsenic treatment", slaked lime 

·and a flocculat{ng agent are added to each batch, resulting 

in pH adjustment to 11.2 - 11 •. 4, and subseque~t precipitation 

of inorganic arsenic. The supernatant liquor is,decanted 

(vacuum filter box I, Figure 1) on a pre-coated rotary.drum 
~ 

vacuum filter. The filtrate and_ decant liquors are combined 

and re-introduced into the-.arsenic treatment box for treatment 

with MnS04 and a flocculatin' agent. The pH is lowered t~ 

7.5 with HCl or H2S04 to· form a precipitate wh~ch is then 

drawn off to the second precoated rotary drum vacuum filter 

(filter hox II, Figure 1). The filtra~e and decant liquors 

are mixed with clarifier overflow, which ~te~umably contains 

no arsenic.-

The remaining manufactur~rs of arsenic-containing 

veterinary pharmaceuticals also produce arsenic sludges. 

Whitmoyer Laboratriries generates approximately 1,260 drums 

per year of sludge from t&e evaporation, volume reduction 

-5-
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and centr!fug~tion of waste salt solutions~(4) Fl~min~ 

Laboratories reported the production of ~rsenic sludges, but 

did not· describe the process. by which they are generated (24) • 

. The wastewater treatment sludges are believed t6 contain. 

large amounts of arsenic., A sampl~ of fre~h sludge from the 

Sal~bury Laboratories disposal site, the LaBounty landfill, 

contained 28,000 ppm of arsenic. In addition, the fact that 

significant concentiations have been released ftom the waste 

at the LaBo~nty ~ite indicates that the contamin~nt is present 

in sub~tantial amounts thu~, borings from underlyirig soils ex-

hibited a mean arsenic concentratiort of 700 p~m and borings from 

surro~~ding soils exhibited a mean ~oncentration of 2200 ppm. 

Samples obta!~ed from a well located between th~ site and the 

river showed an arsenic concehtratio~ of 590 ppm iri ground~ater.Cl) 

That these sludges typicalli contain a large quantity of the 

coritaminant i~ fuither supported bi a repor~ that Whitmbyer's 

sludges contain 1-7% arsenic·.(4) 

Arsenic concentrations in the other li~ted wastes are 
. . ' 

also substantial; distillation tars are reported to contain 

1 0:.. 1 5 % a r s en 1 c ~-· and r. e s i d u e s · f r om a c t i v a t e n c a r bon d e c o 1 or 1-

zation contain 4-14% arseriic.C4) 

C. Waste. Management 

From 1953 to December, t977, Salsbury Lahoiatories 

dispo~ed of its splid wastes in the LaBounty Dump, located 

on the west .. bank of the Cedar River. (1) 
( 

Prior to 1953, 

-6-



solid wastes were ~isposed of across the river ~t the municipal 

dump, but. quantities ar~ estimated to be relatively minor 

compared to those at the La~ounty site. The wastewater treat-

ment sludg~.presently is stored in drums and shipped by rail 

to,Waste Mariagement, Inc., a commercial disposal operation 

in Livingston, Alabama.(3) 

Whitmoyer L~boratories' tr·eatment sludges ~ere stored 

in on-site lagoons unti~ groundw~ter contamination 'was detected 

(this was also the disposal practice under prior ownership). 

Off-site disposal has beeri utilized· aince th~t ti~e. Since 

1975, Whitmoyer Laboratories has ~rummed all of its ar~e~ic-

containing wastes, and has ~hipped these wastes to landfills 

spe~ially designed to impede release of hazardous constituents 

to the environment~(4) 

III. DISCUSSION OF BASIS FOR LISTING 

A. Hazards Posed by the Waste 

Thes~ treatment ~ludges, distillation tars, and 

activated carbon residues contatn high conc~ntration~ of 

ars~nic, an extremely toxic substance. Arsenic and arsenic 

compounds have been identified by the Agency as. a substanc~ 

which has demon~trated substantial evidence of carcinogenicity. 

Arsenic is ~utage~ic to b~cteria and teratogenic to laboratory 

animals. See Appendix A for further information. 

It is quite obvious that improper manag~ment of the·se 

wastes can result in su~stantial hazard, ~ince substantial 

harm has in fact occurred from their faulty management. The 

-7-

.. 



,I 

most notorious example of this damage caused by mismanagement 

of this waste at the LaBounty landfill. 

Vario~s wastes, including large amounts of arse~ic sludges, 

were disp~sed of at the LaBounty site. In January, 197~ 

approximately 7.5 cubic meters of ~rsenic sludge wer~ dispose~ 

p~r day. (1) At one time it was estimated that th~ ~ite 

contained more than six million pound~ of arsenic(l). The site 

is located over a major aquifer. As noted ab6ve, substan-

tial arsenic contamination of soil and groundwater resulted 

wh_en the at~enic compounds leached from the wast~ site. As 

a ~esult of surface run-off ani groundwater disch~rge, the 

"Ceda~ River picked up an average load of 53 kg of.~rsenic, 

p~r day in the vicinity of the LaBounty Site.(l) The !ova 

Department of Environm~ntal Qu~lity issued an order that 

required Sal~bury to cease disposil of wastes at the LaBounty 

landfill. (77-DQ-01, Dec. 14, 1977). 

A report on_ this dam*ge incident concluded that- arsenic 

in the was~ewat~r treatment sludge is "fairly easily solu-

! ' 
bilized even if it is precipitated with c~lcium as the 

irsenate (Ca 3 (As0 4 ) 2 )~.(S) The presence of arsenic in 

grou~d a~d surface waters in the vicinity of the LaBounty 

Site likewise ~learly indicate~ that, once released from the 

waste, it i 1s highly mobile and persi.stent. 

The migtatory potential ~f the arsenic co~tai~ed in 

these wastes is also substantiated by the groundwater 

-8-
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contamination resulting from the storage of the listed w•ste 

and similar ~aste~ by ~hitmoyer Laboratories in holding, 

lagoons (4). When the groundwater contamination wa~ discovered 

in t he 1 a t e _19 6 0 ' s , t h e c om p a n y . b e g an d i s p o s i n g o f t he sl u d g' e s · 

at a number of different sites; piesently, these wastes are 

transport~d by truck to hazardous waste landfills or a 

specially designed·vaulr: disposal operation (4). Again, 

t h i s d e :no· n s t r a t e s t he · p o t e n t· i a 1 h a z ~ r d · p o s e d by t h e m i g r a t 1 on 

of waste-constituents from a disposal site and the ien•~~tor's 

subsequent recognition of this hazard. 

An additional dem~nstration ~f the necessity for proper 

management occurred when Salsbury Laboratories, as a result 

of a cease order, began disposing of ~olid wastes in a tem-

porary on-site holdin~ basin.(!) This dispo~•l meihod was quickly 

terminated because ~eachate was detected in the underdrain 
... .:,;_::;_-~.J-.-. 

system wit~in 24-hotir~ after disposal.(!) Th~· 1977 court 

action, coupled with the present mariagemerit of these wastes 

_in chemical waste landfills, substantiates the concern by 

both the state and the gerierator for the proper management 

and disppsal of this hazardous waste. 

~hese·damage incidents show that arsenic may easily 

migrate from these wastes and persist in the environment 

upon release. Irideed, beca~se arsenic is •n element, and 

does not degrade with the pas~age of time, it ~ill pers~st 

in some form virtually indefinitely. 

There are a number of a~ditional reasons to impose 

hazardous waste stat~s on this waste. Unregulated transpor-
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tation of this was~e to off~site dispo~al facilities also. 

increa~es the likelihood of harmful ~xposur~ to human ~einrs 

and the environment. ~ithout proper means t~ track the 

was~e from the point of generation to its ultimate destination, 

the. w~st~ might not reach its designated destination at all, 

thus making it available to do harm elsewhere. 

Further~ore, as previously indicated, arse?ic sludRes 

·.from th·e production of veterinary pharmaceuticals are generate'd 

in .very substantial quantitites (in J~nuary 1978, approximately 

7.5 m3/day at Salsbury plant (1)). Large amounts of arsenic 

are thus a~ailable for potential envir~nmental ·release. The 

_larg~ quantities of this contaminant_ pose the da~ger of. pol

luting large areas of gro~nl ot s~rface ~at~rs •. Contamina-

tion could ~lso occur for long periods of-ti~e, since large 

amounts of thfs pollutant are available for ~nvironmental 

16ading. Att~nu~tive capacity of· th~ envir~nment surrounding 

the disposal facility could also be reduced or exhausted due 

tci ~he large qtiantiiies of 'pollutant avail~ble. All of 

these considerations incre~se the possibility of exposure to 

this harmful constituent. 

B. Health ~nd Ecological Effects 

Health Effects 

Arsenic is very acutely ~oxic to animals and humans 

(6). Death in humans has occurred following ingestion of 

very small amo~nts. ()mg/kg) (7). Se~eral epid•miological 

studles have associated cancers ~ith occupational exposure 
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to a~senic (R-10), including those of the lung, lymphatics 

and blood (11,12). Ski~ cancer has been associated with the 

presen~e of atsenic in drinking water (13), while liver 

cancer has deve~oped in several cases following ingestion of 

arsenic (14). The human carcinogenic potential of •rsenic 

is su~~orted by animal studies. 

Occupation~! exposure to arsenic h~s also resulted in 

chromosomal damage (15), ~nd several different arsenic 

compounds have demonstrated positive mutagenic eff~cts.in 

laboratory studies (16~18). The teratogeni~ity of arsenic 

and arsenic compounds is well established (19-21); observed 

defects incl~de those ~f the skull, brain, kidneys, gonads, 

eyes, ribs and genitourinary system. 

The effects of chronic. arsenic e~posure include skin 

diseases progressing to gangrene, liver da~age, neurological 

d~sturbances (22), disturbances in red blood cell production 

and cardiovascular disease (8). 

Additional information and ~pecific reference on adverse 
.• 

effects of arsenic can b~ found i~ Appendix A. 

Ecological Effects 

The data base for the toxicity of arsenic to aquatic 

organisms i~ more complete for freshwater organisms; con-

centrations as low as 12~ ug/1 are acutely:toxic to fresh-

water fish. Ba~~d on one chronic life cycle t~st using 

Daphnia magna, a chronic value fo~ atsenic was estimated at 

853 ug/1 (21). 

~11-



Regulatory Reco~nition of Hazard 

OSHA has set a standard 8-hr air TWA in air of 0.~ mg/m3 

for occupational arsenic exposure. 0.05 mg/m3 has been proposed 

for arsenic trioxide (23). DOT requires a "poison" warning 

label. 

EPA's Office of Toxic Substances under FIFRA has issu~d 

a pre-RPAR. The Carcinogen Assessment Group has ident~fied 

arsenic and its compounds as a substance which h~s demonstrated 

subst•nt{al e~id~nce of being carcinogenic. Arsenic is 

designated as a priority pollutant under Section 3~7(a) of 'ihe. 

CWA. The Office bf Drinking Water has regulated arse~ic 

under the Safe Drinking Water Act and the Office of Air 

' 
Quality Planning and Standards h~s begun a preregulatory 

assessment of arseQic bajed on its suspected carcinogenic 

effects. The Office of Water Planning and Standards under 

$ection 304 (a) ~f the.Clean Water Act has begun development 
. . ' 

of a regulation based on health effects other thari oncogenicity 

and envirorimental effeces. 'Finally, the Office of Toxic 

Substances has ~om~le~ed Phase I assessment:of arsenic 

under the Toxic Substances Control Act. 

1ndustr1al Reco~nition of Hazard 

Arsenic is rated as. highly 'to.xic through intra-muscular 

and subeutaneo~s rout~ in S~x; Dangerous Properties oi 
Indu~trial Materials (22). A~senic is rated a~ highly toxic. 

through ingestion, inh~lation, and percutaneous routes in 

·, -~. 



Patty, Industrial Hygiene and Toxicolo~y. 

A ten-fold reduction (to o-.o·s mgfm3) of the present OSHA 

standard for arsenic trioxide has been proposed (23). 

~13-
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LISTING BACKGROUND DOCUMENT 

COKING 

Decanter Tank Tar-Sludg~*(T) 

I. Summary of Basis for Listing 

The spray cooling of coke oven g~ses during the by-

product recovery process results in the generation of a de-

canier tank t~r-sludge. The Administrator has determined 
. . 

t~at d~canter tank.tar-sludge m~y pose a present or po-

t~ntial hazard to human health or the environment when im-

properly transp~rted, treated, stored, disposed of or other

·_wise managed, and therefore s~ould be subject to appropria~e 

management requirem~nts under Subtitle C of RCRA. This con-

elusion is based on the following considera~ions: 

1) The tank tar-sludge c~ntains significant concentrations 
of phenol and naphthalene. Phenol is highly toxic, and an 
animal carcinogen. ·Naphthalene is also to~ic and is a demo~
strated neoplastic s~bst~nce in expe~iment~ done .on labora
tory animals. 

2) Phenol has leached in significant concentration from 
a-waste sample tested in a distilled wat~r extraction proce~ 
~ure. Although no leachate data is curr~ntly available for 
.naphthalene, the Agency belie~es that, due to its presence 
in the tar in high concentrations and due to its relative solu
bility, naphthalene also may leach from the waste in harmful 
concenttation~ if the waste is impro~erly managed. 

3) These tar-sludges are often land disposed in on-site 
landfills or dump~d in the ~pen. These methods may· be inade
quate to impede leachate migration and resulting groundwater 
contamination. · 

*The ~!sting description ha~ been amended from that originally 
proposed on Dec~mber 1a, 1978 (~3 FR 589:59) which included two 
waste listings {i.e., Coking: Decanter tank tar and Coking: ne~ 
canter tank pitch/sludge] 



II~ Waste Gen~ratibn, Composition and Management 

Coke, the 'residue from the destructive ~istillation of 

~oal, serves as both a fuel and as a reducing ~gen~ in the 

making of iron artd Bteel. Some coke plants recover by-products 

given off or created during the coke production process, and 

th~ reeovery of by:prcducts generates the sludge which is 

listed in this document. The_re ~re 6~ by~product coke plants, 

whi_ch gener~te an •estimated 72,300 tons/~r of decanter tank 

.·tar-sludge. Uuri~g the recov~ry of chemicals in th~ hy-piod-

uct coke product~on process, tar separates hy condensation 

from coke oven g~s and drains t6 a decanter tank. Recover-

able oil fractions are decan~~d off the top arid the tar sludge 

settles to the. bottom. 

Approximately 97% of this tar-sludge is elemental carbon. 

·The ~emaining 3% consists of condensed tar ~aterials. These 

conden~ed tar m~terials contain the waste constituents of con-

cern, namely phenolic compounds and naphthalene, whfch are 

formed as a result of the destructive distillation of c6al. 

Bas~d on a published ~eference, the condensed tar compo-

nent contains, by. weight, 2.2% naphthalene and 0.1% ~henolic 

compounds(2) •. With an estimated 2,169 tons/yr ·of condensed 

, I 
tar contained in the ~mbunt of t~r-sludge .generated annually 

(i.e., 3% of the )2,300 tons/yr of tar-sludge), appioximately 

4 7 • 7 t on s o f nap h t h a 1 e n e 'and ,. 2 • ~ t o n s o f p he no li c c om p o u n d s 

will be contained iri the waste generated each yearC1,2) • 
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Of the 66· coke· plants generating decanter tank tar-sludge, 

30 plants use the tar-sludge as a raw material in either the 

sintering process or open hearth furnace operation. The re-

maining 36 plants dispose of this waste in unsecure on-site 

landfills(l), or by dumping in the openC3). 

I~I. Hazardous Properties of the Waste 

Phenol ~nd naphthal~ne are pr~sent in the tar component 

of this w~ste in significant concentrations: 0.1~ by weight 

(1000 pp~) and·2.2% by weight (22,000 ppm), r~sp~cti~ely(2). 

Phenol is highly toxic and i~ also an anim~l carcinogen, 

wbile naphthal~ne is toxic. Thu~, the Agen~y believes th~t 

the concentrations of· these materials in the waste are quite 

significant, in light. of t6e constituent~' known health 

hazards. Further, these wa~te constituents appear capable 

of migrating in significant concentration~ if ~ismanaged, 

.and are likely to be.mobile and persistent so.that waste 

mism~nagement could result. in a substantial human health ·or 

~nvironmental ~azard. 

Phenol's potential f~r migration from this waste in ~ig

nlficant c6ncentrations has been demonstrated empirically. 

Phenol lea~hed in signifi~ant concent~ation (approximately 

500 ppm)- from a dec~nter tar~sludge was~e sample subjected 

to distilled water extraction procedure.(3~. In addition, 

phenol is ·extremely soluble~ about 67,000 ppm@ 25°c(5), 

indicating high potential for migration. Phenol bio~egrades 

at a moderate ~ate ·in surface water and soil but moves very 
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readily (App. 3). Even with a persistence of only ~ few day, 

the rapid spreading of phenol could cause widespread contamina-

tion of the eco-system and ·c~ntamination df potable water supplies. 

The,migratory potential of phenol and its ability to move 

. through soils is further confi~~ed by the fact that ft has been 

detected migrating from Hooker Corporation's S Area, Hyde Park, 

and 102nd St. landfills in Niagara, New York (OSW Haza~dous 

Waste Division, Haza~dous Waste Incidents~ Open File, 197~). 

The compound's persistence following migration is likewise 

shown by these incidents. 

·Although no comparable leachate data is currently avail- . 

able for naphthalene, the Agency b·elieves that this constituent-' . . 

also may leach in harmful concentrations from.the waste if not 

properly managed •. Naphthalene is very water soluble, with solu

bilitie~ ranging from 30,000 ug/1 t6 40,000 ~g/1. In addition, 

naphthal_ene has been identified in finished dr_inking water, 

lakes, and rivers, demonstrating its ability to persist and 

to be mobtle(4). This inf~rmation, naphthalerie's solubility 

in water, and its presence in the tar in such high concentra-

tions (22,000 ppm) make it likely that it will leach from the 

waste in p6t~ntially harmful concerttrations if ~he waste is 

mi~managed~ and will then be mobile and persistent~ and so 

poses the potential ~or causing substantial hazard t~ human 

health ·and the environment~ 

Curr~nt practic~s of disposing of this waste in fact ap-

. pea:r inadequate. Disposal of decanter tank tar~sludge in un

secured landfills or by dumping in the open makes it li~ely 
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that the hazardous constit~ents in the w~ste wil.l leach out 

and migrate into the environment, possibly reaching and con-

taminating drinking water sources. Siting of waste manage-

ment .facilities in areas with highly per~eable soils co~ld . . 

facilitate leachate migration. As demonstrated above, the 

waste constituents appear ~apa~le of migration, ~obility an~ 

persistence. Thus, if disposal sites are tmpr~perly manag~d 
\ 

or designed (e.g., lack adequate leachate coll,ction ~ystems), 

waste constituents could leach into soils and cont•minate 

groundwater. · 
·:·:~;~~~.; .. ·_i' : ... 

Health and ~cological Effects 

Phenol 

Congress des~gnated phenol a prio~ity pollutant under 

§307(a) of the Clean'water A6t. 

Phenol is readil~ absorb~d by ·all routes. It is rapidly 
.. .. 

distributed to mammalian tissues. ·This is illustrated~:by-_. 

the fact that' acutely toxic .doses of phenol can produce 

sy~pt6ms ~!thin ~inutes of administration regardless of the 

ro.ute of entry. Repeated exposures to phenol at high concen-
. . I . 

trations have resulted in ch~onic liver damag~ 1n.humans.(3) 

Chronic poisoning, foliowin~ pro1o~ged exposures to low 

concentratio~s of the va~or or mist, result~ in digestive 

d i s t u r _ban c e s ( v o m i t i n g , d 1 f f i c u l t y i n s w a 11 owing , ex c e s_ ~ i V: e · 

. salivation, diarrh~a),·nervous disorders (headache, fainting, 

d.izzine~s, mental dis~ur~ances), artd skin eruption~(4). 

Chronic poisoriing may terminate fatally.in some cases where 
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there has be~n extensiv~ dam~ge to the kidneys or liver •. 

OSHA has set a TLV for phenol at ~ ppm. Phenol is listed 

in Sax's· Dangerou~ Properties of Industrial Materials as high-

ly toxic via an oral route.(4) Sax also describes phendl as 

a co-carcinogen and a. demonstrated carcino_.gen via a dermal 

route in studies done with laboratory animals. Additional 

informa~ion and specific ref~rences on the adverse ~ffects 

of phenol can be found in Appendix A. 

Naphthalene . 

. Naphthalene is designated as a priority pollutant under 

Section 307(~). of the CWA. . .. ' 

Systemic reaction to acute exp6sure to naphthalene in~ 

eludes nausea, headache, diaphoresis, hematuria, fever, anemia, 
. ~ 

liver damage, convulsions and coma. Indust~ial exposure to · 

naphthalene a ppe'a rs to cause increased incidence of ca ta rae t s. 

Also, hemolytic anemia with associat~d jaun~ice and occasion-

ally renal disease' from precipitated hemoglobin has been des

cribed in 'newborn infants, children, and adults after exposur~ 

to· naphthalene by ingestion, inhalation, or ,possibly by skin 

contact. 

OSHA's standard for expo~ure to vapor for·a ~!me-weighted 
' 

industrial exposure is 50 mg/~3. 

Sax lists riaphthalene as mdderately toxic via the oral. 

route and-warns that naphthalene is a demonstrated neoplastic. 

subsiance via the subcutaneous r~ute in e~periments done on 
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laboratory animals(4). Addit.ional information and specif~c 

references on the adverse effects of naphthalene can be found 

in Appendix A. 

:·-:-··\: . ~-
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Primary ~etals 



LIST~NG BACKGROUND DOCUMENT 

PiiMARY ALUMINUM REDUCTION 

I 

Spent potliners from primary aluminum re~uction (T) 

I. SUMMA~Y OF BASIS FOR LISTING 

Primary aluminum metal is produced by the electrolytic 

reduction of alumina, an aluminum oxide. This process_takes 

place in carbon-lined ca~t iron electrolytic cells known as 

"pots". After continued use, the carbon pot_ lining ("pot-

liner") cracks, and must be removed and r~~laced with a new 

pot liner. 

The Administrator haa determined that these used potliners 

("spe~t,potl!ners") are a s~l!d waste which may pose· a 

substantial present or potential hazard t6 human h~alth or 

the environment when improperly transported, treated, stored, 
-

disposed of or otherwise ~anaged, and, therefore, should be 

subject to appropriate management requirements under Subtitle 

C of RCRA. This conclusion is based on the fo~lowing 

considerations: 

1_. Spent potliners fiom primary aluminum reduction 
contain significant amounts of iron cyanide complexes. 
EPA has detected iron cyanide complexes (expressed as 
cyanides) in spent potliners in signi'ficant 

-concentrations. 

Note: The 
generated 
currently 
. list them 

Agency is aware that there are other solid wastes 
by the primary aluminum reduction proces~, and is 
investigating these wastes to determine whether to 
as hazardous ln the future • 



2. Th~ al~minu~ reduction iridustry typically eit~er 
stores spent potU.ners in· unprotected piles outside 
(prio~ to reprocessing) or dumps the~ in the open. 
Part or all. or the cyanide contai.ned in the spent 
potliners can be expected to be released into the 
•nvironment if spent potliners are dumped in the 
open, stored without protection in the open or 
othe~wise improperly managed. Available data 
indicat•s that significant amounts of free cyanide 
and iron cyanide will leach from potliners (f the 
spent pot1iners are stored or dispo~~d of in unpro
tected piles out-of-doors and exposed to rainwater. 
I~ addition, in the presence of sunlight, the iron 
cyanides may decompose to release highly toxi~ 
hydrogen cyanide into the environment. !ron cyanide 
cooplexes are ~bxic and free cyanide is extre~ely 
t ox i c t b b o t h hum a n.s, a n d a q u a t i c li f e i f i n g e s t e d .• 

3 •. One major damage incident has been ·r.eported which is 
attributable to the improper disposal of spent pot
liners, demonstrating migration,.mobiliti and persist
ence of wast~ constituents, and demonstrating as 
well that substantial ~azardrcan result from improper 
management of·this waste. 

4. In 1977, the primar·y aluminum·reduction indu'stry 
gen~ri~ed ~n estimated 191,000 MT of spent pot
liners per year (approxi.mately 6,366 MT per average-, 
~ized plant). This figure is expec~ed to increase 
to 243,000. MT (approxim~tely R,lOO MT per plant) 
by 1983. Generation of such large quantiti~s .~f 
waste increases the potential for haz•rd if mis~ 
managmerit should occur .and is a further justificatiort 
for li.ting these w~stes as hazardous. 

II. SOURCES OF"THE WASTE AND TYPICAL DISP6~AL PRACTICES 

A. Profile of the Aluminum' Reduction Industry 

P~{mary ~luminum plants ~onvert aluminum o~id~s into 

aluminum metal. Currently~ there are 30* prima~y aluminum 

plants, locat~d in 16 states, operating in the United States. 

The primary alu~inum industry currently produces approx-

imately 5 million MT o~ primary aluminum pet year (100,000 

to 150,000 tons per year for an average-.size plant)'• Pro:-

*One .dther plartt operates on a stand-by basis. 
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duction has been increasing for ma'ny years and is expected to 

reach 7,million MT per year by 1985.(7) 

~. Manufacturing Process 

Alu~inum metal is produted almost entirely by the Rall-

Reroult piocess. In this process, alumin~, ari·aluminum oxide 

is reduced t~ aiuminum metal in carbon-lined ~ast iron 

I 

electrolytic cells known as "pots". The carbon potlining 

("potliner") acts as the cathode of the cell; petroleum coke 

and _pi~ch act as _th~ anode; and cryolite, calcium fluoride, 

and alu~inu~ fluorid~ are used as the elect~olyte. When an 

electric c~rrenr is passed through the pots, the alu~ina is 

reduced t~ ~luminum metal. The mQltin aluminum is periodically 

draw~·off as it accumulates in the bottom of the pots. 

During the reduction process, iron cyanide complexes .. ' 

form in the p~tliners. The chemical/physic~l:mechanism .by 

which these compounds_ are .produced is poorly understood(4); 

however, it is generally ~greed' that the iron cyanide compounds 

are produced in all cas~s(7). 

c. Waste Genration and Management 

After continued use~ potliners crack, causing the molten 

aluminum in the pots .to become con~aminated with iron from the 

~ast iron pots. At this point, the ~racked potliriers ("~pent 

potliners") must· be remo~ed fro~ the pots and replaced with 

ne~ carbon potliners(l). 

In 1974, the primary aluminum inJustry generated 

approximately 159,000 MT_ of spe~t potliners (app~oximately 

5,300 MT for an average sized ,plant). By 1977, the industry 
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was generating an estimated '191,000 MT of spent potliners 

per year (6,366 MT per average facility)(l). This figure is 

expected to increase to 243,000 MT bj 19R3(1). 

Spent potliners are either processed to recover ~ryol!te 

(which saturates the potliners. during the reductiort process)~/ 

or disposed of imme~iately.(l,7) Those spent potliners 

which ~~e reprocessed are usually stored 6n-site out-of-doors 

in uncovered piles(i,_3~4,7)~ sometimes for periods of up to 

five years or more before reprocessing~(7) Sp~nt pot~irier~. 

which are disposed of immediateLy are generally dumped in the 

op~n, either off-site or on-site.{l~3,4,7) No site preparatiort 

other'than tree and shrub removal is commonly practiced(7). 

One company also has been reported to dispose of spent pot

-liners in a lagoon, ~long with in~ustrial slu~ge.(7) 

D. Hazardous Properties of Spent Potliners 

Spent potliners contain i~on cyanide complexes~ As 

~ot~d above in Section B, these complexed cyanides are 

generated during the reducti~n process, and are believed to be 

present in ·all spent potliners. Analy~es of l~achate from 

piles of spent ~otliners (discussed below) confirm the 

presence of iron cyanide and free cyanide in the spent 

potliners(2,3~4.,5). These concentratins are indi~ative of a 

potential tor hazard, since these complex~d cyanides are 
. . 

~apable of migration as highly toxic free ~yanides~ Furthermore, 

iron cyanides themselves are toile. 

*/The Agency has information indicating that the wastewater 
r~om the cr~olite recovery process contains high concentrations 
of cyanide. This waste stream 1~, th~refore, being considered 
by th~ Agency·•s a candidate for fu.ture listing. Further 
information is solicited. 
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The following discussion demonstrates that cyanides are 

present in these wa.tes in substantial concentrations, and· 

_that, if the wastes are mtsmanaged_, cyanide may migrate as 

both free and com~lexed cy~nide, and m~y be mobile and 

presistent enough to reach environmental receptors ·via 

groundwater, surface water and air exposure pathways, in 

concentrations suff16ient to create a substantia~ hazard. 

Indeed,'one dam~ge incident involving spent potliners_ ~onfirms 

that these wastes ·can cause substantial hazard if mismanaged. 

A. Waste Composition and Migratory Potential of Waste · 
Constituents 

The Agen~y doe~ rtot presently possess reliable data on 

iron cyanide concentrations in spent potliners themselves, 
. • ' l . 

but concludes that th~ conc~ntrations of cyani~e ·in potliners 

are subs'tantial, based on cyanide concerit~atioris in l~achate 

from potliners. 
. I 

These data further demons~rate that the 

iron cyanide in the waste may migrate as .highly toxic free 

cyanide in high concentrations in leachate or surfa~e runoff. 

·Monitoring. samples taken by Kaiser Aluminum and Chemical 

Company in 1976 (lO)'confirm that free ~~nide may migrate. 

from this waste in high concentrations upon exposure to 

lea~hing media. These data indicate 250B mg/1 ~f free cyanide 

(13,000 mg/1 total cyjnide) in potlining slab liquor samples 

(the r~noff fro~ toncrete ~labs ~n which spent potliners are 

placed during open storage), and 1200 mg/1 free cyanide (900" 

mg/1 total cyanide) in pot soaking pit liquor sample (liquor 
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left after spraying pots to facilitate removal df the liner)(lO). 
\ 

That these co~c~ntrations pose very high potential for hazard 

is indicated by the fact that. exposure to 300 ppm df cyanide 

will cause d~ath to humans in minutes (see P• 9 below). 

Furthermore, in a paper entitled "Development of a ·Method 

for Detoxificaiton of Spent Cathode (potliner) teachates", 

Coma~co Aluminum pe~sonnel stated, " The storm water leachat~ 

froo spent reduction cell cath~des (s~ent potliners) stored 

uncovered in the open typically contains unacceptably high 

levels of cyandies."(4). Table 1 of this paper shows spent 

potliner leachate to contain 200 mg/1 !/ of free c~anid~ ~nd 

2000 mg/1 complex•d cyanides prior to leachate tr~atment. 

A third source likewise identifies substantial concen-

~rations of ctimple~ed cyanid~s in leachate froa s~ent potliners. 

The Kai~er Aluminum and Chemicil Company collected and analyzed 

samples of pond,water from a p()nd that co'llects. rainwater 

runoff from spent potliners which are discarded in a 10-acre 

dump ~ext to its Chalmet~e,. LA plant. Kaiser reported that 

pond liquor contains complexed, cyanide in concentrations 

r•nging from 50-700 ppm.(3~9) The chemic~l an~lyses of the 

pond liquor samples show concentra~ions of 100-350 pp~ cyanide.(9) 

Thus, both extremely. toxic· free cyanide and less toxic iron 

ctan!des ar~ capable'of migrating from spent potliners in 

*/The table, in fact, doe~ not give units of measurement, but the 
- actual values indicate that the· units are ·mg/1. · 
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substantial concentrations if th~ wasie is exposed ~o leaching 

media. Migration of free cyanides may also occur via an 

airbqrne route. Iron cyanide has long been known to undergo 

photodecomposition leaving extremely toxic hydrogen cyanide 

and free cya~ide decomposition byproducts.(8,13,14,15,16)~/ 

Hydrogen cyanid~ will then enter the atmosphere, ,where it is 
I 

both mobile and persistent.(l7) **/ 

Once free cyanide migrates from the waste it is likely to 

be quite mobile in soils. Cyanide has been shown .t~ m~ve 

through soils into groundwater.(l2) Disposal of these wastes 

in the open, a present waste ~anagement method, coul~ thereiore 

lead to release of free cyanides and su~sequent migration through 

soils to groundwater. (Migrating iron cyanide, on the other 

hand, has limited mobility fn soils, but, as shown above, 

can photolyse to form mobile cyani~e and hydrogen cy~nide.) 

Thus, these wastes :may potentially rele'ase high 

con~entrations of cyanide into water and (to a lesser extent) 

air, should mismanagement occur. Current waste management 

pT~ctices appear to allow a strong possibility of migration 

of cyanide i.e., spent potliners are often simply ~umped in 

I 

the open. Spent potliners being stored for cryolite recovery 
I 

are also piled in the open without cover, so~etimes for 

periods o~:up to five years (seep. 4 above). The Agency 

believes that substantial hazard could result from these 

*/These sources do not indicate ~ degradation rate constant.-

~/Hydrogen cyanide is reported to be resistant to naturally 
occuring wavelength~ reaching the earth's surface.(l7) 
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types of waste management practices, in light of this waste's 

potential to release free cyanide, a~d cyanide·'s mobility 

arid persistence following release. 

An actu~l damage incident involving spent patliners 
I 

confirms this ju4ge~ent. Kaiser Aluminum's Mead Works is 

situated 150 feet above the Spokane aquifier which is used 

for private· wells and which drains in~o the Little Spokane 

River.(5) Leachata from a lagoon contai~~n~ potliners and 

sludge leached through the ground and contaminated the aquif{er 

with cyanide~(S) Eighteeri wells were cont~mina~ed, •o~e 

having cyanide levels ~n excess of 1,000 ppb.(S) Kaiser had 

t.o pro'vide alternative sour~es of drinking water to the 

affected owners and to up~rad~ and s~al the l¢aking lagoon.(S) 

A further re~son for lis_ting spent potl~ner~. as hazarddus 

is the quaritity of waste generated. Approximately' 191,000 MT 

.of spent potliners were generated by the alum,num industry in 

1977 ~nd this fig~re i• ~xpected to increase sub~tantially 

(see P• 3). Thus, large amounts of cyanide are availabl~ 

(in light of the high concentrations. in leachate) for 
' 

environmental releas~. Th~se large quanti~ies pose .the 
. . 

danger of polluting large expanses of ground and surface 

waters~ and an increased likelihood of reaching eri~ironmental 

receptors~ in light of cyinide's mobility in water and air. 

C6ntamination ~lso could occur for long periods of time, 

since large amounts of pollutants are available for eriviron-

mental loading. Attenuative capactiy of th~ environment 
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. ' 
could also be r~duced or exhatisted by large quantities of 

pollutants released from the waste.. All of these considerations 

increase the possibility of exposur~ to harmful constituents 

in the wast• and, in the Agency's point of view, further 

justify a "T" listing. 

Eazards Posed by ~armfui Constituents 

Cyanide is extremely toxic when it is ingested in free 

\ 

form and less toxic when ingested in complex form. (Appendix 

A). Free cyanide. can cause de~th ·in hu~ans and aquatic 

life. In it~ most toxic for~, cyanide can be fatal to hu~ans 

in a few minutes at a concentration of·300 ppm. While 

·recovery from non-fatal ~oisonings is ~~nerally rapi~ and 

complete, fatal exposure l~vels are low. (App. A) 

The Public He~lth Service reco~mends ry.2 mg/1 as the 

acceptable level of cyanide for watei supplies and EPA has 

.recommended that this level be used as the ambient water 

quality standard under the Clean Water Act. The Canadian 

governmeAt has set a similar criterion. OSHA ha~ r~gulated · 

exposur~ ievels ~or th~ workplace. Finally, final or pro-

posed regulations of the states of Californi~, ~ain~, ~ary-

.land, Massachusetts, Minnesot~, Missouri, New Mexico and Oregon 

define cyanide-containi~g compounds as hazardous ~aste or 

components th~r~of~ Se~ Appendix A for ref.erences an~ addi-

tional information on·cyanide. 
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Response to Comments 

On August 22, 1979, EPA proposed to list spent potliners· 

as a hazardous waste (44 FR 49404). No information was sub-

mitted during th~ pu~lic commerit period that diiagreed with 

the con~lu$ion that spent potline~s are hazardous as defined 

by the_proposed regulatio~. The Anaconda Company stated 

howeve~, that the parti~ular disposal practices, co~pled 

with the physical and g~ologic conditions at· its 'two primary 

alurainum smelters'·produce "no significant. release of any 

constitutent from the spent p~tliners intp an underground 

~~ter supply.~ (5). Anaconda indicates that coal (not water) 
/ . 

underlies its Kentucky disp6sal sit~, that there is little 

rain at its Montana site. It concludes that the standards 

for each disposal site should be ~stablished separately._ 

The conditions at any partic~lar di~pos~l site do not~ 

however, change the initial determination 6f whether or not 

a waste is ha~ardous. A waste is listed as hazardous. if it 

may pose a substantial threat t.o human health and the environ-

ment if tt is mismanaged. Anaconda implicitly concedes 

that lf the constituents release~ fro~ ~pent potliners 

ente.red a d.rinking water reservoir, such a threat would 

exist. The individual circumstances of a particular disposal 

site will be addressed .when_a permit is issued, and are other-
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'wise taken into account in many of the standards coritained 

in the recently promulgated Parts 264 and 265 (see, e~g., 

§265.90(c), whi6h provides f~r a waiver of the gro~ndwater 

mqnitoring req~tr~ment if a facility owner/operator demonst~~tes 

"that there is· a· low potential for migration of hazardous 

wast~ or hazardous wa~te constituents from the facility via 

the upper:nost aquifer· to wat·er supply well.s ••• or to surface 

water"). 
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-LISTING BACKGROUND DOCUMENT 

PRIMARY SMELTING AND REFINING OF FERROALLOYS* 

Emission control dust/sludge from ferromanganese (FeMn) 
production in electric furnaces (T) 

Emission control dust/sludge from ferrochromium (FeCr) 
production in electTic furnaces (T) 

Emission control_ du-st/sludge from f.errochromium
sil~con (FeCrSi) ptoduction in electric furnaces (T)_ 

I. Summary of Basis for Listing 

~he emission control dusts/sludges from the_ prod~ction of 

ferroma~ganese, ferrochromium and ferrochromium-silicon are 

generated when particulates entrained in the r~actio~ gas~s 

given off by el~ctric turnaces iuring the smelting pr~cess 

are removed by ~ir pollution control equipment. Dry collect'ion 
. . 

methods generate dust; wet c~llection meth6ds re~ult in 

sludge •. · The Administrator has determined that these dusts/ 

sludges are solid wastes ~~ich may pose a present or potential 

hazard to human health and the erivironment when improperly 

t ran s p o r t e d , t r_ e a t e d- 1 s t o red , _ d i s p o s e d o f o r- o the r w i s e 

mana~ed and therefore should b' subject to appropriate manage-

ment requirement~ under SubtLtle C of RCRA. This conclusion 

is based on the, following considerations: 

1) · Tha. emission co~trol ~usts/sl~dges from ferromariganes~ 
1 and ferrochromium production contain significant 
concentrations ·of the toxic heavy ·metals chromium 
·and lead, and emission control dusts/sludges from 
producti~n of f~rrochromlum silicon coitain 
significant concentra~iona of chromium. 

*The Agency has recently obtained inform~tion indicating 
%hat wa~tes generated by the ferroalloys industry are likely 
to contain substantial concentrations of po'lycyclic organic 
sever.al carcinogenic compounds' (5). For t,his reason, EPA 
will expand the listing for the ferroalloys industry if
further studies -show that such waste~ pose a hazard to 
human health and the environment. 



2) Significant·concentrations of ~hromium and lead. 
have been shown to l~•ch ~rom various samples of 
ferromanganese and f~rrochromium wastes subjected 
to extraction procedures, while significant 
concentrations of chromium have been sh6wn to leach 
from samples of .ferr~chromium/silicon wast~ subjected 
to the· same ex t r a c t 1 on pro c e 9 u res •. 

3) A large quantity (a combined r6tal of approximately 
120,000 tons) of these w~stes 1~ genetated annually. 
There is th~s ~ risk of large scale contamination 
of the environment if the wastes •re mismanaged. 
Lead and chromium persist virtually indefinitely in 
the enviro~m~nt, posirig the further threat ·of long
term contamination. 

4) The waste·s ·typically are disposed of by dumping in 
the open, in landfills or 'in unlined lagoons. 
Thus, the·~ossibility exists for the m~grati~n in 
harmful concentrations of l~ad and chromium to 
groundwater ~r surface ~at~r. 

II~ ~ources of the Waste and Typic~! Disposal Practices 

·• 

A. Industry Pr~fil~ and Manufacturing Pro~ess The 

f~rroal~oys industry produces a v~rieti of ferroalloys 

for use in the manufacture of iron, steel arid non-ferrous· 

metals ( 1). In May, 1980, eight companies produced ferrochromium, 

~errochromium-sil~con or ferromanganese in electric furnaces. 

Those producers are listed in iable 1 (5). It should be 

noted that companies may frequently change the!~ product 

lines and put fu~naces in or out of service according to 
. . . ' 

product demand.or operating requirements.· 

Ferrochromium, ferrochromium-silicon and ferromanganese 

are generally produced by carbothermal smelting in electric 

submerged-a~c furnaces (some ferromanganese i~ also pr~duced 

in blast furnac~~). The raw mat~rial~ used mo~t often include· 

-2-
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Table 1 Producers of FeMn, FeCr or FeCrSi in 
in the United States May, 1980 (5) 

Producer· 

CHROMASCO 
Woodstock, TN. 

INTERLAKE 
neverly, OR. 

MACALLOY 
Charleston, SC 

OHIO FERROALLOY~ 
Philo, OH. 

SAMANCOR 
Rockwood,. TN. 

SATRALLOY 
Steubenville, OR. 

SKl~ ALLOYS 
Calvert City, KY. 
Niagara Fall~, NY. 

UNION CARBIDE 
Marietta, OH. 
Portland, OR. 
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FeCr 
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FeCr 

FeMn 
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FeMn 
FeCrSi 
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mineral ores and concentrates of mapganese, chromium and 

silicon, steel turnings and reducing agents such as coke,· 

coal and wood chips (2). F~ed mat~rials are charged to the 

furnace on either a continuous or intermittent basis. The 

molten alloy colle~ts at the ~ottom of the furnace and is 

r~moved to a cooling area. 

B. Waste Generatiort 

The ~rocess of reducing metallic o~es to a metallic 

st~te generates large quantitie~ of carbon monoxide _along 

with ~ther gases from moisture ii the.charge mat~ri~ls~ 

reducing agent volatil~ matter, thermal decomposition products 

of the raw ore and inte.rmediate products of the reaction (1). 

The gases c~rry fumes from the high temp~rature re~ions of the 

\ ·• 

furnace and entrain. f.ine particles of the charge materials·. 

Particulate matter, which contains lead and chromium originally 

present in the charge materials, is: removed from the gases 

by baghouse c~llection systems, electrostatic precipitators, 

or scrubbers. Wastes are collected from baghouses and 

precipitators as dusts and from.scrubbers as sludges (2). 

These emission co~trol dusts/sludges are the waste streams of 

concern. The Ferroalloys Association estimates that approxim~tely 

120,000 tons of 'these wastes a.re generated· annually (2 ~. 

c. Current bisposal Pra~t~ces 

Dusts typically are dumped directiy on land or di~posed 

of in landfills (2,3). Drists from the production of different 
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ferralloys are generally mixed and disposed of together. 
. . \ 

(Comments of the Ferroalloys Association, January ~. 1979.) - . 

Sludg~s usu~lly are sent to unlined lagoons for s~ttling; 

the sediments are dredged perio~ically and d~mped on land 

(3). Waste pil~s in disposal ar~as can approach 250 feet in 

places, and th~ depth of dis~osal lagoons may approach 25 

feet (2) . 

. III. ·Hazardous Pr6perties of the Waste 

Ferrcialloy produ~tion emi~sion control dusts and sludges 

consist .prima~ili of •ub-micron particles c6mp~sed of oxides 

of various elements, including iead and chromium (3). The 

Agency has data from two sources.which indicate th~t sub-

stantial amounts of lead and chro~itim are containea in ferro-

manganese and. f~rrochromium dusts/sludges, while dusts and 

sludges from ferrochromium-silicon production contain stibstantial 

concentratioris of chromium~ ·The data are present~d ~n Tables 

2 and 3. 

Table 2. Concentrations of Lead and Chromium in Ferroalloys 
Dusts/Sludges (3). 

Product Sample Source Cr(ppm) Pb(~pm) 
I . I I 

Ferromanganese I Baghous~ (dust) I 32 I 6000 
I Scrubber (sludge) I . 18 I 5000 
I I I 

Ferrochromium .I El~ctrostatic I 3,390 I 300" 
I precipitator (dust) I I 
I I I 

Ferrochromium- I I . I 
silicon I Bag house (dust) I 41 I 

'I I I I 
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Tab 1 e 3 • Con cent r a t i on s of L e ad a n d C h rom i u m · i n P a r t i c u 1 at e U a t .t e r 
Generated During Production of Ferroalloyst (1). 

Product Samele Source Cr(pem) Pb<eem> 

Ferromangan~se Scrubber stack outlet (80 1' 13 0 

Ferrochromium Furnace · 140,000 
Electrostatic 

precipitator (dust) 40,000 1,000 
F e r r .o c h r om i u m- Furnace 14 '10 0 

silicon Baghouse inlet 4,400 

tMost of the sample~ are of ·particulate matter collected. 
from the furnace e~issions prior to cleanin~ in an ~ir pollu
tion control dev~ce. These samples should be similar to the 
dust or sludge,generated by these types of furnaces since 

(10 

·~missiori control equipment removes 95-99% of these contaminants 
prior to air emission. (Comments of Ferroalloys Association, 
June 7, 1971, App. B.) The"sample of particulate matter from 
the FeMn scrubber stack outlet should indicate which pollutant 
species are pre~ent in the sludge o~ dust, although relative 
quantitfes may be .different f~om those in the solid waste~ 

Simulated leaching data also indicate that lead and 

chromium ~re capabl~ of leaching from these wastes in coricen

trations sufficient to create a 'potential for substantial 

hazard. Table 6 below shows distilled water and acetic acid 

extraction data supplied by the Ferroalloys Association for 

selected emi~sion control dusts. In m~st cases! contaminant 

levels in leachate· are one to two orders of magnitude in 

e~cess of drinking water standards. 

The Agency also has extraction data showing high concen-

. trations of the constituents'of concern in a distill~d water 

extract of the waste: 
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Table 6 - Waste Extr~ctlon Data for Yer~oalloy~ Waste (2) 

Waste from FeMn Production 

EPA EP Using HzO Drinking Water Standard 

Emissions Control Dust (Sx~61) 

Emissions Control Dust (Sx #2) 

EPA EP per 9/12/78 Draft (Acetic Acid Extractant) 

Emissions Control Dust 

Waste from Peer Production 

EPA EP Using HzO 

Emission~ Control Dpst (Sx #1) 

Scrubber Dust·(Sx #2) 

EPA EP per 9-12-78 Draft (Acetic Acid Extractant) 

Scrubber Dust (Sx #2) 

Waste from FeCrSi Production 

EPA EP Using llzO Only 

Emissions Contr.ol Dust 

EPA EP per 9-12~78 Draft (Acetic Acid Extractani) 

Emissions Control/Dust 

.os 

Source: Comment of the FerroalloyR Association, January 9, 1979. 
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Cr 

1.4 

1.0 

.40 

.65 

<.10 

(.10 

2.0 

2.4 

Pb 

2.0 

7.6 

14 .o 

(.10 

(.10 

(.10 

(.10 

.30 



Table 7 ( 3) 

I I ( I ppm in distilled! 
I' I I' water extract I 
I Product I' Samele I Cr Pb I 
I I I I I 
IFeMn I Baghouse dust I 0.2 I 560 I 
I I . I I 1-
IFeCr I ESP dust I 710 I 0.7 I 
I I I I I 
IFeCrSi I Bag house dust I 190 ,. 1.5 I 
I I ' I I I 

The Agency frankly entertains some doubt~ as to the 

·probity of the data in Table 7~ For exa6ple, the chromium 

value for the FeCrSi baghouse dust waste e~tract exceeds the 

value given for the raw waste sam~le in Table 2 above (which 

·was ~btained during the same· study.) Such a discrepancy can 

only be attributable to· an e.rror in the· calculation o'r in 

the recording of data, or to the use of .faulty -~nalytical 

. techniques~ Sinci high concentra~ions (14,060 and 4,400 

ppm) of chromium in the p~rticulate matt~r given off during 

the prciduction of ierrochromium-silicon are reported in Table 3, 

the Agency believ•s it likely that the 41 ppm chromium value 

sh~wn in Table 2 is grossly understated. In any case, the 

Agency .views this data, while hardly determinative, as at 

1 e a s t co r rob o r a t i v e of o t he r d a t a · s .u b m i t t e d by i n d u s t r y 
.,.·· ' ,I ' . 

showing wast~ co~stit_uents capable of migration in potentially 

harmful con~entrati~ns. 

Furthe~more, groundwater monitoring perf6rmed by an 

i nde pendent la bo ra't_o ry for the , Fe rroalloy s As soc.! at ion 
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indicates that lead, one of the two waste CQnstituents of 

conce~n. can migrate froG ferroalloy waste disposal sites 

a n d r e a c h . g r o u n d t{ a t e r i n h a rm f u 1 . c o n c e n t r a t i o n s • Thus , 

groundwater monitoring in the' vicinity of an "unlined' disposal 

lagoon" on the site of an unidentified ferroalloy company 

reveiled lead conc~ntrations in g~ou~dwater exceeding the 

National Interim Primary Drinking Water Standard of .OS mg/1, 

as sho~n in Table 4. In the second test, apparently only one 

~ell ·was measured; no contaminatidn was detect•~· 

Table 4 - Monitoring Data From Gioundwater Wells Surr~u~ding 
An Unlined Disposal Lagoon Showing Lead Concentrations In 
Groundwater <•eference: Comments of Ferroalloys Association, 
June 29, 1979.) · 

Monitoring Location 
Test Ill Distance from Lagoons,(Ft.) Pb Concentration(mg/1) 

Lagoon Analysis • 0 3 

#1 Well 100 .065 

82 Well 500 .105 

!13 Well 200 .190 

#4 Well 100 .085 

#4 Well 1600 .090 

Test #2 

Lagoon Analysis .160 

18 Well 375 
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'Without groundwater backgrou,nd monitoring, data, it cannot 

be said with as~urance that the. disp~sal lagoon is the sourte 

of lead contamination. However, the comments do not indicate 

any other source of contamination, and the fact th~t monitored 
. .. . 

lead levels in groundwater· lev~ls appreci~bly exceeded levels in 

the lagoon could indicate tha~ ·conc~ntrated solids from the 

lagoon are leaching into groundwater.* Cer,tainly, this data 
. . 

fails to support the Ferroalloys Association's clai~ that of 

an absence .of env{ronmental problems from cu~rent disposal 

practice. (Comments of· Ferroalloys Association, June 29~ 1979, 

p.3). 

' Ferroalloys Association als~ supplied monitering 
.·:.-¢.:;_;:,.~-

. dat"a obtained from wells in·. the vicinity of a ferro alloy 

waste landfill (2). These data are shown in Table s. 

Although the monitoring results might indicate that 

this landfill does not contribute' substantially to. groundwater 

contamination (measurements 'fr6m wells located downgradient 

from the landfill are similar to background levels), the 

A~ency is unable to determine whether this is a valid inter-

pr~tation of the data without eo~siderably more information 

on the hydrogeological characteristics of the site, the 
' ' 

placement, construction and operation of the monitoring 

wells, the types and compositions of the wastes· in the land

fill ·~n~ the pro~ocols utilized to obtain and analyze the 

groundwater s~mples • Sampling over a longer petiod is probably 

. *Thus, the unexplained "lagoon analysis" could be of liquid 
in the lagoon rather than settled sol~ds. 
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Table 5 - Monitoring Data from Groundwater Wells Surtounding 
a "Typical Landfill" Showing Lead Concentr•tions in Groundwater 

Location Test 
Test #1 

Upgradient 
Groundwater B~ckground 

Well #3 
Well #4 

Downgradient of Landfill 

\Jell fll 
Well #2 
Well #5 

Test #2 
.-(1 ~onth after #1) 

u p. g r a d i en t 

Well 113 
Well 114 

Well Ill 
Well #2 
Well 115 

Test 113 
(2 months after 11) 

Upgradient 

Well #3 
Well /14 

· Downgradient:. 

Well #1 · 
Well #2 
Well #5 

Pb in Groundwater (mg/1) 

( .• OJ 
.• 08 

• 0 8 
.06 
.03 

.07 

.05 

• 08 
.10 

(.03 

Pb in Groundwater (mg/1) 

.os 

.08 

.os 

.03 

.04 

Note: Chromium was also monitored at these 'locations (although 
not at the wells surrounding the lagoon in Table 4), but · 
chromium concentiations did not exceed the Nation~! Interim 
Primary Drinking ~ater Standard. 
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also necessary. Based on the information provided, the 

Agency can only obser~e that lead concentratio~s in groundwater 

.~n the vicinity of this landfill frequently exceed the Nation~! 

Interim Primary Drinking Water Standard of o.os mg/1. Therefore 

a potential hazard appears ·to exis~ unless proper management 

of these wastes is ~ssur~d.* 

It sh~uld be noted that some of the wa~tes in~luded in 

rhis listing may not fail the toxicity characteristi~ (even 

though lea~hate dat~· indica~es that lead and chromium in 

these wastes have substantial migratory potenti~l). This d~es 

not preclude listing of th~ wastes. The A~~ncy believes that 

··there are factors in addition to metal concentrations in 

leachate which justify this.listing. As indica~ed above, 

these wastes are generated in very substantial quantities and 

may contain high concentrations of lead and chromium. Industry 

data indicate that groundwater contamination from ferroall6y 

waste disposal may ~lreidy have occurred. In addition, 

large amounts of these metals are'available for potential 

environmental release. The large quantities of these contaminants 

p6se the danger of pQlluting large ate~s of ground or surface 

waters if wa·ste mismanagement occurs. Co~tamination could 

al~o occu~.over long periods of.time sirice large amoun~s of 

pollutants, which, as heavy·metals, persist virtually indefinitely, 

a~e available fo~ envi~6nmental release. Attenuative capacity 

'* The Ferroalloys A~sociation indtcated that th~ waste dusts 
are believed to exhibit sealant properties when wetted, 
thereby red~cing leaching. This data (particularly that in 
Table 4), ho~ever, sugge~ts that .any sealant propeities of 
the waste ate.insuffi~ient to prevent waste ~onstitu~nt 
migration. 

-12-



of the enviro~ment ~urrounding the disposal facility could 

_also be reduced or exhau~ted due to the large q~antities of 

pollutants available. 

Furthermore, current management practices may not be 

adequate to prevent leachate ~igration and s~bsequent ground-
. ,. 

water and/or s~rface wate~ contamination. Industry submi~sions 

indicate that disposal l•goon~ and landfills are generally 

unlined, and that no special steps are taken to imp~de l~achite 

fo.r~ation (although the dusts are reported to exhibit a sealant 

effect when wetted, this appears insufficient to p~eve?t leachate 

for~ation and migration). As a result, these waste management 

practices may have the potential to allow release of·harmful 

concentrat~ons of contained ~oxicants,- particularly if disp6sal 

occurs in areas with highly_ permeable soils, ·or where ~aste 

is directly exposed ~o· groundwater due to the height of the 
' / 

water table •. If ~astes are disposed of where acid rain is· 

prevalent, solubilization of toxic heavy metal~ is even more 

likely to occur. Uncontrolled surfac~ run-off from the 

waste piles and over11ow from la~oons might disperse the 

wastes and/or th~ir toxic constituents· in the surrounding 

area. If control practices are nonexistent or inadequate, 

contaminant-bearing l~achate, run-o~f or i~pound~ent overflow 

may reach ground and surface waters, polluting valuable drinking 

water suppiies. 

IV. Hazards 'Associated With Constituenfs of Concern 

Ingestion -of'drinking. water from ground and surface 

waters contaminated by lead and chromium threatens human 
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health; aquati~ species exposed to the heavy metals may also· 

b~ adversely effect~d. Chromium is toxic -to man and lower 

forms .of aquatic life. Lead is poisonous in all forms, and 

is one of the m6st hazardous of the toxic ~etals because it 
' 

bioac~umulates in many organisms. 
I 

The hazard~ of human ~xposure to lead include neurological 

damage, renal damage and adverse reproducti~e-eff~cts. In 

addition, lead_ is carcinogenic to laboratory animals and 

relatively toxic to freshwater organ{sms. (see Appendix A) 

It also .bioaccumulates in many species. 

Contact with chromium compounds can_cause dermal ulceration 

in humans. Data also indicate that there may be a correlation 

between worker ~xposure to chro~iu~ and development of hepatic 

lesions. Additional information on the.ad~erse health effects 

of these ele~~nts can be found in Appendix A. 

The hazards associated with lead and chromium-containing 

compounds have· been recognized by other 'regulatory programs. 

Lead and chromium are listed as priority pollutants in 

accordan~e with §307 of.th• Clean Water Act, and National 

Interim Primary Dririking Water Standards have been established 

· pur~uant to the Safe Drinking Water Act. The Occupational 

Health and Safety Administration has a final standard for 

occupational exposure to lead and a draft technical standard 

for occupation_al exposure to chromium. 
. . . 

In addition, a ~ational 

ambient air quality standard for lead has been announced 
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under the Clean Air Act. Final or ptoposed rigulations of 

the States of California~ M~ine, Massachusetts, Minnesota, 

Missouri, New Mexico, Oklahoma and Oregon define lead and 

chromium compounds as h~zardous wastes or components of 

hazardous wastes (4). 
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C om me n t s a n d R e s p o n,s e s 

o One comment stated that ferrochromium-silicon emission 
control dusts/'sludges should not be listed because a 
discrepancy between the chromium ~oncentrationi 
reported in the original sample and the extract of 
that ·sampl·e exists;' 190 ppm were found in leachate 
but only 4L ppm in the original waste sample. 

The Agency agre•s that an error was made. The error 

might be due to faulty ~n~lytical techniques or to a, mistake 

in calc~lating or record~ng data.· As stated in the backgroutid 

document, however, data from ~nothei source indicates that 

chro~ium concen~rations in ferrochromium sili~on emiss~on 

control dusts/sludges might be much higher; For this reason, 

EPA believes that the value of 41 ppm is under~tated and 

will continue to li~t this ~aste as hazardous. 

o The Ferroallo~s ·Associ~tion stated that the extracts 
of ferroalioys emission control dusts/sludges which 
they obtained by perf6rming the proposed e~traction 
p~ocedure we~e only slightly above the limits defined 
as hazardous ~n ~h~ pro~osed re.ulations and therefore 
the wastes sh~uld not be classifie~ as hazardous. 

It is.unusual tbat the data supplied by the Ferroalloys 

Assoc~at(on shows si~nificantly less leaching using the pro-

-posed Extraction Procedure than other data from a distilled 

water ext~action since the EP is "ihe more rigorou~ of the two 

methods. Because such large quantities of these wastes are 

·generated.and samples of the wastes leached chromium in 

excess .of 100 times the N-ational Interim Primary Drinking 

~ater Standard when subjetted to a distilled *ater extraction, 

the ~gen~y has ~ecided that the wastes.pose a pote~tial t~reat to 
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human health and the environment and ther~fore should remain 

on the hazardous waste list. 

o One comment i.ndicated that the wastes are not 
hazardous because they are prpperly managed. 

The purpose of the regulations developed pursuant to 

§300l.of RCRA is to define hazardous waste. The hazard posed 

by a waste due to potential mismanagement is only one factor 

in the determination that a wa~te should be listed.as haiard-

ous. Other factors such as th~ nature of the hazard must be 

considered. The Agency believes that the waste listed above 

' 
contain significant amounts of lead and chr9mium which may 

leach from the w~st~ matrix and mig~ate to ground and surface 

waters; therefore the waste poses a threat to human health 

and the environment. 

o One comment included ground water monitoring data 
which show that the hazardous constituents of the 
waste do not mfgrat~ from ~he was~e~ 

The data were acquired over a short period of time 

(2 months) a~d may not be representative of contamiriant 

migration over a period of year~. In addition, no informa-

tion on the ~ite conditions in the lagoon and landfill which 

were ~onitored was included in the comment so the Agency is 

un~ble to determi~e whether the~e ~re typical disposal sites. 

The Ferroalloys Association stated that emissions control 

dust behaves •s • ~eilant when it attains a sufficientl~~high 

moisture content ~nd therefore prov~des a barrier to migration 

of hazardo~s constituents. 

No data were submitted to support this contention so t~e 
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Agency is unable tp respond in detail to the comment. EPA 

s~licit~ additional information on the. overall effecti~en~ss 

of emissions control dust/sl~dges as sealants, the amount of 

moistu~e requir~d to make the wastes behave as sealants and 

the moisture content of l~ndfilled dusts. 
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~· ,:> - L. '+ - II J. 

LISTING BACKGROUND 00CV~ENT 

GRAY AND DUCTILE IRON FOU~DR!~S 

Emi~sion Control Dust from Gray and Ductile Iron Foundty 
.Cupola Furnac~s (T) (Pioposed)* 

I. SUMMARY ot BASIS FOR LISTING 

Emission ~ontrol dusts from gray and ductile iron foundry 
; 

cupola furnaces are generat~d ~hen the heavy metal ·contaminants . . 

found.in the raw material scrap are entrained in the cupola· 

furnace 'fumes ~s metal oxides and are subsequently collected 

*The present proposed listin~ is _li~ited to gray and ductile 
iron>" foundries collecting emission control dust .,from cupola 
furnaces. Tlte Agency also has· information inrUcating that 
gray iron foundries _using electric .!.!.£. furnaces generate 
an emission control dust with ~igh concentrations of 
heavy. metals, particularly le.ad. See u.s. EPA, Office of 
Air Quality ~lanning and Standards, Electric Arc Furnaces 
Foundries/Background Informati6n for Proposed Standards, 
(Draft Environmental Impact Statement), EPA-450/3~80-020a 
(1980), pp. 726-27 (available from-EPA' Office of Solid Waste).) 
EPA thus may broaden the listing' in the future to include 
electric ~rc furnaces. Further,·in the sampling study 
described in the note below, EPA will sample some emission 
control dusts. from' electric arc ·furnaces to determ·ine 
whether these wast~s should b~ listed as hazardous. 

NOTE: The Agency has. made two_prior proposals to list iron 
foundry process wastes •. The first proposed listing, 'undertaken 
largely in res.ponse to comments received by the State of 
New York and Chem-Nuclear Systems, Inc., was of "!~ad/phenolic 
sandcasting wa~te fr~m malleable iron f~undries". This 
proposal was later altered (and the comment period extended) 
to-cover "lead-bea~ing wastewat~r tre.atment .sludges from 
gray iron foundries", 44 Fed~ Reg. 674451, Nove~ber 26, 
1979). The- present documentexpands the November, 1979 
proposed lis-ting to encompass a limited class of iron 
foundry emission contrbl dusts. 

These chanies in the proposed listings have prompted 
industry complaints of having to respond to a moving target,, 
making it difficult t6.comment responsively to the successiv~ 
proposals. 



The AdQinistrator has det~rmined that. the emission control· 

dust collected from ~ray iron and ductile iron foundry cu-pola 

furn~ces is a solid waste 'which may pose a substantial present 

or potential hazard to human health or the environment when 

!~properly .transported, treated, stored, disposed of or 

otherwise managed, and, therefore, should be subject to 
. . 

appropriate ~ana~ement requirements unde~ Subtitle C or RCRA. 

This conclusion ls based on the following ·c6ns~derations: 

1. Waste ~xtracts from gray and ductile iron-emission 
control dusts have been showri to release high _con
c~ntrations of the· heavy metals lead and cadmi~m. 
In all cases th• concentration exceeded 100 times_ 
the ~rinking wate~ standards for lead and cadmium, 
and in some cases exceeded 1000 tim~s the standard. 

2. Large q~antities of these waste~ are gener•ted 
annually,'increasing the quantity of lead and 
cadmium avail.able for environmental release. 

3. These wastes m~y be disposed of in wetland or di~
charge type- areas, incteasing the hazardous con
stituents' migratory potential. 

The Agency is sensistive to these concerns. Moreover, 
the A&ency presently is u~dertaking a sampling and analysis 
study of the gray iron fouridry industry's emission control 
waste~. Data from th~ sampling study will be ·u~ed to ~ake 
a final determination of the regulatory status of emission 
control sludges (which wastes have already been proposed for 
hazardous waste identification), as ~ell as the dusts proposed 
for listing in this document. The assistance of the foundry 
industry in tindertaking this study is acknowledged and 
appreciated,by:the Agency. 

The Agen~y, therefore, is not promulgating ~ither listing 
(i.e. either emission conttol dusts or wastewa-ter treatment 
sl~dges) in interim final form. Rather, both listings are 
proposals, and no final regulatory action will be undertaken 
until completion of the sampling study. 

These wastes are of concern due to the presence 
of lead and cadmium in a form capable of migration in high 
concentrations. 
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II. SOURCES OF THE WASTE AND tYPICAL DISPOSAL PRACTICES 

A. Profile of Gray and Ductile Iron Foundry Indust~y 

Approximately 11~6 ~ray iron foundries and ~1 

ductile iron foundries compris'e these two industries (1). 

Although th~ foundrie~ are located throughout .the United 

S t a t e s , · a 1 a r g e p o r t i o ·n o f t h e p 1 a n t s a r e f o u n d i .n t h e G r e a t 

Lakes area. Geographic distribution of gra~ iron arid ductile 

iron foundri~s is shown in Table 1~ 

Gray iron is chara~terized by the pr~senc~ of most of 

the contained ~arbon as flakes of free graphite in the as-

cast iron. Gray iron is cla•sified into ten classes based on 
' ' ' 

the minimum tensile strength of a cast bar. The tensile strength 

f s a f f e c t e d by t h e am o u n t o f .f r e e g r a ph i t e . p r e 9 e n t. a 9 we 11 a s 

the size, shape and dis~~ibu~ion of the gra~hite: flakes~ 

Flake size, shape and distribution are strongly influenced by 

metallugical factors in the melting of the iron and its 

subsequent treatment whil~ molten, and by ~olidification 

rates and cooling i·n the mold. (1).·' 

Ductil~ iron (also know~ as nodular iron, spherulitic iron, 

etc.) is similar·to gray iron composition with respect to 

carbon, silicon and iron content, and in the type of melting 

equipment, handling temperatures, and genetal metillurgy. The 

(mportant difference between ductile and gray irori is that the 

graphite in ducille iron separates as spheroids or noduLes 

(instead of flakes as in gray iron) ~nder the influence of a 

few hundredths of ~ percent of magnesium in the composition. 
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Table 1 (1) 

Distribution of Total Gray and Ductile Iron Foundries 

.Gray Iron Ductile Iron 

New England 77 3 

Mid-Atlantic 188 9 

Great Lakes 386 20 

Plains 141 s 

South Atlantic 101 7 

t:ast South Central 89 13 

1~e s t South Central 80 9 

M·oun~ain 27 1 

Pacific 77 11 
1166 "RT 

.. 
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The presence of minute quantities of sulfur, lead, titanium 

and aluminum cari interfere with and prevent the noduling 

effect of· magnesium. Although: the molten iron for conversion 
-' 

to d~ctile iron m~st be purer than for gray i~on manufacture, 

·a small quahtity of ~erium added ~ith t~e magnesium minimizes 

the effects of impurixies that inhibit nodule formation and 

make it _possible to produce ciuctile iron from th-e same raw 

materials used for high grade.gray iron manufacture (1)~ 

Single foundties therefor~ are capable of producing both 

gray and duct_ile iron. Furthermore, since ~he same types 

of raw materials ar~ used to produce each type of ironi 

waste composition also tends to be similar. 

The general proc~d~re fo~- mantifacturing ductile iron is 

similar to that of graj iron, but with m~re precise control 

of composition and pouring temperature. Prior to pouring of 

metal into the molds (and in some cases during pouring) the 

metal is inn~culated with the cor~~ct percent of magnesium, 

usually in a carrier alloy·, t~ promote th~ development of 

spheroids of graphite upon cooling (1). 

B. Manufac~uring Process (1) 

1. Overall Process Descrip~ion 
' ' 

While spec'ific procedures vary- from foundry to 

foun~ry, th~ ~~erall operations for producing iron castings 

are essentially the same. These procedures include- sand 

preparation, mold and core making, metal melting and -pouring, 

casting shakeout and clean!~~ and firiishini. 
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In all types of f~undries. raw materials are assembled 

and stored in various material hins. 

furnace charge is selected by using various amounts of the 

desired materials. This material is charged _into a melting 

furnace and made molten through a heating process. 

Simultaneously. molds are prepared. This process begins 

by forming a pattein (usually of wood) to the approximate 

final shape of the produ~t. This pattern is usually made in 

two pieces that will eventually match to form a single,piece. 

although patte~ns may be 3 or more pieces. Each part of the 

pattern is used to form a cavity in a moist sand media. and 

the two porti6ns of the mold (called ~cope" and "drag") are 

matched togethe~ to for~ a co~plete cavity i~ th~ sand media. 

-An entrance hole (called- a "sprue") is cut to provide the 

proper paths of molten metal introduction into ·the cavity. 

!he mold is then ready to receive the molten metal. In die 

casting operations the mold c~vity is formed in metallic die 

blo~ks which are locked together to -~ake a complete cavi~y. 

The molten metal is the~ "tapped" from the fu~na~e irito 

the iadle. The ladle and molds are moved to a pouring area 

and. the metal is pou_red into the molds.· The. molds are then 

moved to a cooling area where the molten metal solidifies 

into the shape of the pattern. When sufficiently cooled, the 

sand is_ removed by a process known as "shake out". By violent 

shakirig, th~ sand surrounding the metal is loosened and falls 

to the flo9r or· conveyor th~t returns it to the sand storage are~. 
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The cast ~etal object (ca~ting) is further processed by_ 

removing the excess metal, and cleaned by various ,methods 

that complete the removal of the sand from its surface. In 

the case of die casting, where no sand is used, tbe cast 

object is removed_ from the die .easting machine after cooling 

sufficiently to retain its shape. The casting is either 

further cooled by a water ba~h or is allowed to cool by air 

on a runout or cooling table •. Depending on tbe final use of 

t~e casting, furth•r processing by heat. treat~ent, quenching, 

machining, chemical treatment, electroplating,. painting or 

coating may. take place. After inspection, the casting is 

then ready for shipping. 

2. Types of Furnaces used in Gray and Ductile 
iron Production (1) · 

Three types of melting furnaces are used for the 

production of gray iron and ductile iron• cupola, electric 

arc, and electric induction furnaces. EPA estimates that 

95% of the furnaces used for producing gray iron and ductile 

iron are cupola furnaces, and the present document covers 

emission control dusts only from this type of furnace. The 

differences among the types of melting furnaces are .discussed 

below. 

-
a) Cupola Furnaces 

The cupola furnace is a vertical shaft furnace 

consisting of cylindrical st~el shell lined with refractories 

and'equipped with a wind box and tuyeres for the admission of 

air. A char~ing opening is provided at an upper level fo~ 
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the introduction of meltirig stock and fuel. Sear the bottom 

are holes.and spouts from removal of molt~n me.tal and slag.: 

Air for combustion is fo'rce.d into the cupola ,through 

tuyeres located above th·e slag well. The products of c~mbustion, 

i.e., particles of coke, as~, metal, sulfur dioxide~ carbon 

monoxide, carbon dioxide, etc. and smoke comprise the cunola 

emissions. Air pollution emission standards 'require that 

t h e s e em i s s i o n s. be c on t r o 11 e d , and b o t h d r y' and we t c on t r o 1 

systems are utilized f~r this pu~pose. 

b) Electric Arc Furnaces 

An electric arc furnace is essent'ially ·a refractory 

.hearth in which material can be melted by heat from electric 

arcs. The molten metal has a large surface area in relation 

to its depth, permitting bulky charge mat~rial to be handled. 

Arc f~rnaces generally are not used for nonferr~us metals as 

the high point of the arc tends to vaporiz~ the lower melting 

temperature metals. Arc furnaces are operated in a batch 

fashion with tap-to-tap times of 1-1/2 to 2 hours. Power_, 

in the range of 500-600 kwh/~on, is introduced through three 

carbon electrodes. These electrodes are consumed in the 

process of passing the el~ctic ~urrent through the scrap and 

metal ~nto th~ molten batch. They oxidize ~t a iate of 5 to 

8 k~ per.metric to~ of steei. (10.5 to 17 lbs/ton). 

The waste products from the process ar~ s~ok~, slag, 

carbon. monoxide and dioxide gases and oxides of iron emitted 

as submicron fumes. Dry collection air pollution control 
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equipment ·(usually b~ghbuse) is gener•lly used tG control 

electric arc furnace emissions (1)· • 

. c) Iriduction Furnaces 

Induction mel~ing furnaces have been used for many 

years to produce notiferrous metals. Inno~ations in the power 

application area during the last 20 years have enabled them to 

compete with cupolas and arc furnaces in grai iron and steel 

production. This type of furnace has some very desirable 

features. The~e is little or no contaciination of the metal 

bath, no electrodes are necessary, composition c~n be accurately 

controll~d, good stirring is inherent and, while no combustion 

occurs, the temperatu~e obtainable is theoretically unli~ite~. 

There are two types of induction furnaces: (a) careless, 

which is a.simple crucible ~ur~ounded by a water~cooled copper 

coil carrying alternating current, and (b) core or channel, 

in which the molten metal is channeled through one leg of a 

transformer ore. The induction furnace providei ~ood furnace 

atmosphere control, sine•· no fu~l in intrdduced irito the 

crucible. As lo~g as clean materials such ~s castings and 

clean·metal scrap are tised, no air pollution control equi~ment 

is necessary. If eontaminated scrap is charged or ~agnesium 

is added to man~factu~e du~tile iron, ~ir pollution control 

devices ~re required t~ c611ect the fumes that are generated. 

c. Waste Generation and Management (1) 

The cupola furnaces in gray and ductile iron f6und%ies 

re4uire emission control systems. ~oth •et ~nd dry systems 

ar~ utilized. Vent~ri scrubbers are used exclusively for wet 
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crubbing .of cupola furnace fumes and bagh~uses ar2 us~d 

exclusively for dry collection of emissions. The waste 

collected by dry systems (baghouse dust) i~ th~ waste of 

concern in this document. 

The use of a baghou~e involves the coilection of 

particulate matter by entrapment of the particles in the 

fabric of a filt~r cloth that i~ placed atross a flowing gas 

stream. These dust particles are remo~ed from the cloth by 

shaking or back-flushing the fabric with air~ The resulting 

dry dust is usually collicterl in bins or oven trucks {2). 

It is then oft~n mixed with other foundry wastes prior to 

ultimate disposal in· landfills. 

It is estimated that for gray and ductile iron found!ies~ 

10-21 lbs. of emission control dust is generated for every 

ton of metal produced (14). Approximately 95% or 1185 foundries 

use cupola melting furnaces~ A known 392 foundries use wet 

colleetion systems ~nd therefore. EPA assumes that the remaining 

. ·-
793 (~65?.) use dry dust collection systems. In 1979, 16,741,000 

tons of metal were produced by the ind1.1.stry (3). If 65% of 

this amount is assumed t~ b~ produced by the 65% of the gray 

and d~ctile iron plants that generate a dry du~t, then a 

rang~ of 54,000 to i20~000 tons of. dust will be generated by· 

the industr~ per year. This estimate is probably low (2). 

Foundry wastes are land dispos~d (1). Yastes from many 

.foundries are monofilled, but others are disposed at municipal 

or private sanitary landfills which alsd accept other types 

of solid waste (2). Disposal procedures include random dumping 
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and g~ading, combinatio~ with other municipal and industrial 

wastes, and grading upon deposition followed by applic~ti~n of 

eart~ and topsoil cover (2). The physical setting of the disposal 

sites varie~;· iocations are generally selected on the basis of 

a~~ilabiliiy of land at an appropriate cost within ~ reasonab~e 

haul distance froc the foundry. It has been a-fairly common 

practice td dispose of foundry wastes in wetland or discharie 

type areas where waste materials can become saturated with 

surface waters or shallow ~roundwaters (2). 

D. Hazardous Properties of the Wastes 

1. Waste Composition 

The Agency believes that these emission conir~l ~usts 

ordinarily contain high conc~ntrations of lead and cadmium~ 

a~d that these toxic ~etals"are capable of migration in 

~uantities sufficient to creaie a substantial hazard if the 

wastes are mana~ed improperly.* 

The following data support this concltision. Gray and 

ductile iron foundry cupola furnace emission control dusts 

f~om three foundries operated by the Mead Corporation were 

tested using th~ EPA ~xtraciion procedure, and in all cases 

t~• extract contained lead and cadmium sig~ificantly in 

excess of ioo times the National Interim P~imary Drinking 

Water Standard. These d~_ta are presented in Table 2 below. 

* The raw materials used ~s charge ·account for the lead 
and cadmium pr~se~t in the emission coritrol dust. Automotive 
scrap is thought to be· one principal source of heavy metal . 
contaminants- (14). If engine block is used as scrap charge, 
the source of lead may _be paint, tetraethyl lead_ deposits 
or engine bearings. If aut~ bodi~s are used as scrap, the 
source of lead may be attributable to paint or, ~ore likely~ 
to solder ~sed to fill in joints (15) 
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TARLF. 2 

FOUNDRY EP TOXICITY TEST SUMMARY (14) 

Green Shell 
Level. Detec- Sand Mold 
of EP tion Cupola Cup(>la Cupola Dust 
Toxicity Limit Dust 

Loc:~tion .LR 
Date Samrled 5-8-79 

Parameters 

Cadmium ( mg/1) 1.0 0.01 6·9 

Le:~d (mg/1) 5 .o 0.05 16.5 

Lft ·a Lower Dasin Foundry (Gray and Ductile Iron) 
AC = Archer Creek Foundry (Gray ancl OuctUe Iron) 
RD .. Radford Foundry (Ductile Iron) 

Dust Dry Dust Dry Dust 

L8 AC RD 
5-8-79 8....;22-79 10-30-78 

4.8 2.5 19.6 

12.8 11.5 96.0 

Note: . [\.nnlysis for other heavy metals and the 129 priority pollutants reve~1ed no 
significant concentrations of any of these parameters. 
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Wet Dust 

RD 
10-30-78 . 

6.6 

68.0 

Dry Dust 

Ln 
10-78 

12.9 

2.3 
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The charge for these foundries is believed to consist 

· prim~ri~y of fairly high ~iade (clean) metal scrap from ~ number 

of sources (14) •· Facilities accepting lower srade scrap (such 

as automotive body scrap) could have higher conc~ntrations of 

these metals i~ their e~issidn control dusts~ 

These leachate extract results indicate strongly that 

!~proper ~inagement of the ~astes could lead to migration of 

dangerous concentrations of cadQium and lead from the waste. 

A further concern in assessing potential hazards posed by. 

these wastes is the possibility- that existing disposal 

practices may not always .be adequate, since disposal in 

wetlands and municipal landfills is said (in an industry 

publication) to occur. Since lead and cadmium ~ppear t~ be 
.· 

ptesent in these wastes in leachable form, waste disposal 

und~r _conditions where leaching media are readily available 
• 

could well lead to migration of· contaminant-bearing leachate 

which can then migrata to ground or surface water. Disposa~ 

in acidic en~ironments, such as landfills containing municipal 

refuse (another waste managemint practice known to occur (2)), 

.could also lead to- environmental release of dangerous 

coDcentrations of l~ad a~d cadmium. Improper disposal of 

thesa dust~- can th~refore ~esult in contamination of ground 
.· .. · 

and ·surface. waters with lead and cadmium. Aquatic species 

might be affected, and where ground and surface waters are 

sources of drinking water, ingestion of the contaminants by 

humans could occur. 

·1) . --~-l 
~ 



of this ~aste due to its fine particulate nature and due·to 

the inhalation toxicity of th~ particulates. ,The dust could 

easily become airborne and eause damage to h~mans if the 

waste is not properly buried ~at the time of dispos~l. T~e 

waste als~ could pose an inhal~tion hazard during transportation 

if it is transported in o~~n trucks and no precautions are 

taken to .prevent dust from blowing freely. 

These waste~ also are. believe~ to b~ g~nerated in substantial 

quantities (see pag~ 10 above). !his is further cause for 

concern', s.ince large amounts of the toxi-·c constituents cadmium 

and lead are thus available for pdtential environmental release. 

The large quantities of these contaminants pose the danger 

of polluting large areas of ground and surfaee waters. 

Contaminantion could also occur for long periods of time, 

s~nce large amounts ~f pollutants ar~ available for environmental· 

loading. The attenuative capacity of the e~vironment surrounding 

disposal facilities could also be reduced or exhausted by such 

1 a r g e qua n t i t i e s o f p o 1 '1 u t a n t s • A 11 o f t he s e con s i d e r a t 1 o n s 

increase the possibility of exposure to h~rmful constituents 

in th~ waste,and further justify a-hazardous designation. 

2. Hazardous Properties of Waste Constituents 

th~· cadmium and lead that may migr~te from the waste 

to the environment as a result of improper disposal practices 

are heavy·metals.that persist jn the environment and may. 

contaminate drinking water sou~ces fot extremely long periods 

of time. Cadmium is toxic to practically ~11 sy~tems and 
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functions of the human or~anism (6). Acute poisoning nay 

res~lt from the inhalation cif cadmium du~ts and fumes (usually 

cadmium oxide) and from· ingestion of cadmium salts (7). 

Lead is poisonous in ali forms; it is one of the most hazardous 

of the toxic met~ls bec~use·it .accumulates in many organisms 

and the delete~ious effects are qumerous and severs. Lead 

may enter the human system through inhalation, ingestipn or 

skin contact. Ingestion of contaminated drinking water is a 

possible means of exposure to hUmans ~s a result of improper 

management of these wastes. Inhalation hazirds are also 

possible through exp~sure to .the airborne dust which contains 

lead oxide arid cad~ium oxide. Additional information on the 

···adverse health effects of cadmium and lead. can be found. in 

Appendix A. 

The hazards associated with exposure to cadmium and lead 

have bee~ recognized by other regulatciry programs. Lead and 

cadmium are listed as Priority Pollutants in accordance wit~ 

§307(a) of the Clean Waster Act of 1970. Under·§6 of the 

0 c c u pa t ion a 1 5 a f e t y and II e .a 1 t h Act of 19· 7 0 , a f in a 1 s tan dar d 

for occupational expos~re to lead has been establishe~ (8) • 

. Also, a nati~nil ambient air quality standard for lead has 

been announ~ed by EPA pur~uant to the Clean A~r Act (8). 

In addition, final or proposed regulations of the States 

. of dalifornia~ Maine~ Massachusets~ Minnesota, Misouri, 
. . 

New Mexico, Oklahoma a~d Oregon define cadmium and lead-

containing compounds as hazardou~ wast•s ·or components thereof (9). 
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EPA h•s proposed regulations that will limit the amount 
. . . 
of cadmium in municipal sludge which ~an be landspread o~ 

crop land (10). The Occupational Safety and Health Administr~tlon 

(OSHA) has issued an advance notice of proposed rule~aking 

for cadmium ~ir exp6sure based on a recommend.tion by the 
-

National Iristitute for Occupational Safety and Health (NIOSH) 

(11). EPA ha~ prohibited ocean dumping 9f cadmium and 
... ~,..-: ... · . . 

-. 
cadmium compounds except· as trac~ contaminants (12). EPA has 

also promulgated pretreatment standards for electrop1aters 

which. s peci f 1ca11y 1 imi t d 1 scha rge s of cadmium to Puki~~-- ,. 

Ouned Treatment Wcrks (13). 
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v. Respo~se to Comments 

A nuober of comments have been received ~hich address 

the Ag~ncy's proposed listing o~ wast~water treatment sl~dges 

from gray iron foundries. As noted above, the Ag~ncy is 

undertakin~ (with indu~try assistance), ~ sa~p~ing study of 

sel~cted foundry wastes and does not plan to proceed to 

fin~lize this listing or to abandon the listing rintil th~ 

study is completed. The Agency doe~ feel that it is necessary 

to restat~ its. justific~tion fbr proposing t~ list ~hese 

wastewater t!eatment sludges, _bo~h to respond to crLticis~ 

that the proposal lacks justification and to indicate o~r concern 

t h a t the s e w a s. t e s c o u l d p o s ~ a v e r y r e a 1 h a z a r d i f d i s p o s e d 

of improperly. 

First, these waste sludges could contain l~rge quantitie~ 

. . . ~~-i .. 
· .. ·. 

·~ .. ~ 

1 
i .. 
·l 
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;i 
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of l~ad, a toxic element. EPA analyzed raw_and treated wastewater 

sa·mples from five plants. These data a_nd resultant lead· 

levels found in the sludge. at.these five pl~nts are summarize~ 

as follows (1): 

Lead 
Concentratiqn 
in .Raw 

Lead. 
Concentration Concentration- Flow 
in treated removed from (gal/ 

Total 
Lead 
(pound 

Plant . Wastewater (mg/1) Wastewater (mg/1) wastewater(mg/15 day) year) 

A 

B 

c 

D 

E 

40 .. _ 
·,_ .... \• 

. ~-t~}:<~~-: 
29.--~~:~ 

100 

140 

0.9 

1.4 

8.5 

0.87 

37.8 

53.07 

27.6 

91.5 

13 9 .13 

4.8xlo4 3,8C 

3.86xl6S 42,70 

4.24xlo5. 24,40 

l.l3xl06 216,00 

7.49x1o4 21,.70 
I 

Note:· This type· of .mass balance approach provides an accurate 
indication of amounts of lead. in the wastewater treatment sludge, 
Jince· lead neither degrades nor volatilizes. 
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Thus, total potential environmental loadings of lead from 

these wastes appear to be high. Further, over 5 million wet 

tons of these wastes are generated annually on a national 

basis (1), increasing concern about total potential 

lead loadings. 

Second, lead will be present in these wastes in higher 

concentrations than concentration of lead removed from the 

waste water, since the sludge will be dewatered, and the lead 

therefore concentrated, before disposal. 

Third, an industry publication indicates that "(i)t has 

been a fairly common practice in disposal of foundry solid 

wastes ••• to use wetland or discharge type areas. In areas 

such as these, waste material is often water-saturated from 

the presence of surface water or shallow groundwater". 

("Foundry Landfill Leachages from Solid 9astes·, American 

Foundrymen's Society, 1978.) Under these conditions, dangerous 

concentrations of lead could leach into ground and surface 

waters and reach environmental receptors. 

o Industry has indicated that although lead is present in 

these sludges, it is present in a substantially immobile 

form. One of the purposes of the sampling study is assess 

the potential mobility of waste constituents. Although this 
• 

is not the sole determinant of a waste's toxicity (see 

~261.11)~ it ·is certainly a significant factor in ~&king a 

ting determin~tion. Thus, the results of waste extract 

crom the ~pcoming sampling study will be taken into 

'tion in making a final listin6 deterMination. 




